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NATURAL SCIENCE IN THE HIGH SCHOOL COURSE. 

BT R. ELLSWORTH CALL. 

There is needed no argument to demonstrate the necessity 
of training in science. It will be assumed that such training 
18 recogoized as essential, and that its attainment can in no 
manner now be dropi)ed from the curricula of the high 
schools. It is proposed, therefore, to briefly discuss the theme 
under (1) Comparative ESducational Value, (2) Praclical 
Character of the Information Gained, (3) The Tendencies 
of the Culture of the Day, and (4) Relations to University 
Requirements. 

Comparative Educational Value. 

It appears to be a difficult matter to discuss this feature of 
the proposed theme without the bias that comes either from 
one's own training or one's taste. Something must be con- 
ceded from either standpoint; but concession is difficult and 
especially so when demanded on the basis of culture value. 
Rather, then, than on individual opinion must estimation 
of comparative value be based on culture results. But what 
constitutes culture 9 Is it ability to master in ordinary array 
nmnerous facts, devise and defend delightful theories, dis- 
play extended and intimate acquaintance with art, history, 
or song ? Is it held to consisl in deep research into lifeless 
tongues, effete philosophies, degenerate religions i Shall it 
rest in useful citizenship, productive thought, inventive 
genius, polished rhetoric, political leadership ? These one 
and all enter into the various conceptions of culture, and 
these all demand a hearing. Shall they be heard ? And 
how ? 

I take it that the prime factor in any educational system 
lies in its power to discipline. The numerous facts which 
the young person gains during the brief period of four years 
in the best high schools represent but a very small portion 
of the sum that marks human attainment. Not the facts, 
nor their class alone, give the chief feature that is valuable 
in school life. The collation of facts from observation, their 
orderly and systematic arrangement, their intelligent dis- 
cussion, their applicability to the circumstances of the indi- 
vidual by way of amelioration, their power to draw out and 
direct the best side of the mind, this is discipline. But is not 
this also applied science ? Of such discipline the self is the 
end. It is not culture for a vocation, for professional train- 
ing, nor is it culture for an end. It is discipline as a 
means. 

It will be conceded, I presume, that all kinds of culture 
have not an equally important bearing on every line of ac- 
tivity in life; there is, or should be. occasion for discrimina- 
tion and choice. Culture, or, if one please, discipline, ought 
to conform to this natural principle of selection. As a mat- 
ter of fact and of experience it is found that a student usually 
accomplishes but little till a deHnite and settled purpose 
presides over his movements, or over his intellectual tenden- 
cies. The energies of youth are limited, naturally. To save 
from waste time, which has to a young man quite as much 



value as effort, practical definiteness should bo given to 
scholastic education. To this end, I believe, that selection 
of those practical or professional activities, which alone have 
been deemed most etfeclive in conserving, imiKjrting, and 
transmittintr the civilizHlion of any age, should be singled 
out for school work. In this elective sense, and in this sense 
alone, every aj^e has taught what it knew and taught all it 
knew. In former days the physical sciences were not taught 
because they wore not known; they are taught now because 
they are known. A proper interpretation of the historic 
facts, therefore, assigns to the physical sciences, in their phe- 
nomenal and empirical aspects, a place in the foreground. 

As a means of purely mental training I am disposed to 
accord the first place to physical science. There is involved 
more than a suggestion of mathematics, more than mere 
ability to frame correct sentences, more than memoriter ex- 
ercises respecting isolated facts. Physical science means, if 
it moan aught, extended application of mathematical data 
and methods, statement of facts in other than sentential re- 
lations, the discovery — whether for the first time it matters 
not — of underlying laws. . This is culture of the very broad- 
est nature; this means ability to generalize; this constitutes 
the first stage in a successful intellectual career. I do not 
believe that one who is abundantly able to develop Sturm^s 
Theorem, trace all the wanderings of the heroes of the 
Odyssey or the Mneid, outline the journeys of Paul in Asia 
Minor, or discover meanings in the '* Taming of the Shrew, *^ 
of which its great author never dreamed, can compete in in- 
tellectual vigor with the lad able to determine the constitu^ 
tion of a compound substance, decide correctly the affinities 
of a noxious, stranger plant, or to read facts older than the 
pyramid of Cheops in a scratched pebble found at the school- 
house door. The one reads fictions long bereft of true edu- 
cational value; the other deals with the facts of our daily 
lives. The one lives and thinks with an ancient, stranger 
people: the other breathes an atmosphere of intellectual ac- 
tivity and intellectual endeavor. The one deals with sym- 
bols — with words as various in significance as are different 
the minds that use them; the other with laws, unchanging, 
necessary, logical. The one taught by novelists, dramatists, 
and poets whose function it is to creatt; imaf^inary worlds, 
dwells in an ideal world constructed to suit himself; the 
other lives in the midst of things of practical accomplish- 
ment. It seems to me, therefore, that this difference in the 
mental aptitudes of students trained side by side, one trained 
in science, the other in a literature in which even the mas- 
terpieces of scientific writing find no place, will stand equally 
well for the probable values of their influence in after years 
in determining the current of events. 

I would have, then, a still more extended pursuit of physi- 
cal science in the high school. By this it is not meant that 
the additional work be in the line of new subjects, but that 
the time now devoted to belles lettres and ancient languages 
be curtailed; that the time thus gained be given, not to new 
subjects, but to the more extended prosecution of the few. 
The point sought to be enforced is that two or three subjects 
in science, involving observation, technic, and reflection, 
botany or p\iys\cs, looVo^^ ot c\\^x\\v8\x^^\ife v^^a^ws? 



SCIENCE. 



[Vol. XX. No. 491 



very much longfer periods. The husiness of the high school 
is to train, to develop, to direct, not to give eDcyclopsBdic 
information nor to render the student an intellectual automa- 
ton. Its great aim is to awaken thpught, not ^s an end but 
as a means. Divorce such awakening from the rhetoric of 
pure philosophy, from the generalities of literature, from 
the dicta of questionable schemes. Join it to the exact 
methods iuvolved in scientific research — whether original 
or in the lines laid down by another matters little; wed it to 
demonstration of natural law — whether before known is 
unimportant; weld it indissolubly to those mental processes 
which involve the most intelligent ratiocination, and the 
high school curriculum has attained its maximum educa- 
tional value. But this assumes increased attention to and 
prosei^ution of pure science, and in this, we believe, lies the 
best and greatest educational power. 

Practical Character of the loformation Gained. 

Ten years ago, the English physicist. Professor Sylvanus P. 
Thompson, wrote the following: ** And ought we, then, to be 
surprised if, in pursuance of the system we have deliberately 
marked out for the rising generation, we keep our future 
artisans, till they arc fifteen or sixteen, employed at no other 
work than sitting at a desk to follow, pen in hand, the liter- 
ary course of studies of our educational code, we discover 
that, on arriving at that age, they have lost the taste for 
manual work, and prefer to starve on a threadbare pittance 
as clerks or bookkeepers rather than gain a livelihood by the 
le$is exacting and more remunerative labor of their hands ?^^ 
True it is that this remark was volunteered in defense of a 
proposed scheme for technical training — a scheme, the ne- 
cessity of which is self-evic^ent even in this country, as is 
witnessed by the establishment of numerous manual training 
schools. But this does not dull its edge nor blunt its point. 
The ordinary training in the high school is not suited to the 
demands of practical living. 

It is idle, perhaps, to volunteer the remark that this is a 
wonderfully practical age and this great West a model of 
practical life. The conditions that make the environment 
h«*re are not met by the ordinary scholasticism of the mother 
"East. We can scarce do less, then, than recognize that the 
high school stands as the expression of the educational needs 
of a community. Those needs are limited or determined by 
the multitudinous business interests involved, and, though 
these be le;;ion, sound economic theory and sound educational 
science alike demand their recognition in the various schemes 
of stud3^ Such recognition has not always been accorded, 
jinil the small percentage of high school graduates stands 
fiom'^.what in the attitude of menace to their perpetuity. 

The boy ov girl who is skilled in the necessary technic of> 
the physical or chemical laboratory has become a most use- 
ful member of the community. There are no secrets that 
are unsearchable, no mysteries intangible, no hopeless intel 
lectual dabbling possil>le in the laboratory. Principles, sys- 
tem, piiiiistaking manipulation rule therein, and they are 
necessary. To the one versed only in tlie arts of literature, 
the relations and signiticance of coulombs and atomic weights, 
of farads and valence, of amperes and reagents, are neither 
attractive nur necessary. But, if disciplinary value alone 
be sought, who shall say that intellectual training may not 
come as tnily to him who intelligently uses a galvanonieter 
or a burette as to him who traces his mother-tongue to its 
ancient stock ? Aud if both are to be measured by manual 
skill, by ability to devise and to execute, to draught and to 
realize, who shall say that the student inducted into that 
truer field of investigation and deduction, implied in the proper 



pursuit of physical science, has not an immeasurable advan- 
tage? He has, at command, a literature limited only by the 
bounds imposed upon physical research, methods as variant 
as ^he students who have trod the paths before him are differ- 
ent, opportunities for usefulness co-extensive with the physi- 
cal needs or comforts of the highest civilization. 

It seems to us that the time given to physical science in 
the ordinary high school curriculum is far too short to reach 
the highest practical advantages Usually such curricula 
encompass the whole round of scientific endeavor. A few 
weeks to this, somebody's *' fourteen weeks*' to that, and a 
term to a third subject — these often without logical sequence 
— and the boy or girl goes forth trained in science. Did I 
say trained ? Forsooih, the first principles have not been 
mastered, the technic is entirely unknown. Add to this the 
positive, and, it will be granted, unfortunate fact that science 
subjects are taught by persons themselves untaught in 
either the matter or spirit of science, still less the method, 
and the cause of comparative failure is at hand. We say 
comparative failure, aud use the term advisedly. We use it, 
because never less than a year is devoted to algebra, often 
more, usually an equal period to geometry, and the lion^s 
share of the time is given to language work. All the disci- 
plinary power possible is thus given to these subjects, and 
those who teach them recognize that tinie, and time alone, 
is productive of fruitful results. One, who in the face of 
such educational fadism, would dare suggest two years of 
botany or of zoology, three or four years of chemistry or 
of physics, would surely, like Paul, be thought *' beside him- 
self.'^ And yet this is exactly the position we seek to de- 
fend. It will be conceded, we imagine, that science has 
disciplinary value, that its prosecution develops a most de- 
sirable phase of mental life, that in its exacting and pains- 
taking methods it stands without a peer; it will also be granted 
that among those who have traversed its inviting fields, 
thought and written on what they have seen and felt, there 
are very many who have enriched, immeasurably, the litera- 
ture of their several lands; in short, it must be granted, it 
seems to us, that no phase of human thought exists which 
can be valuable for training in the high school that does not 
find an equally valuable counterpart in the sphere of science. 
The multitude of ways in which such knowledge and train- 
ing may enter into every-day life, in every social condi- 
tion, renders the argument of practical utility unanswera- 
ble. 

The radical feature in science training lies in the assump- 
tion t4mt even elementary education should '* supply that 
exact and solid study of some portion of inductive knowl- 
edge,'' which Dr. W he well long ago pointed out as a want 
in educational method. Thmugh it education ''escapes 
from the thralldom and illusion which reign in the world of 
mere words.'' The student's own examination and investi- 
gation of phenomena, his own conception of their relations 
and values, his own inferences ct)nct'rning the laws he sup- 
poses to underlie the surface of things, these all constitute 
the practical side of his education. In this sense, it seems 
to us, physical .science possesses a paramount value, and 
should be placed accordingly in a uisely adjusted scheme 
for study. 

The Tendencies of the Culture of the Day. 
Educational systems aud schemes reflect, it will be con- 
ceded, the culture tendencies prevalent during their inaugu- 
ral. It cannot, however, be assumed that their arrange- 
ment has always been best, or that it has always 
fallen Into the wisest and safest hands. The fault 
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lies, not in the Bystem, perhaps, which may he good 
enough considered as an end, hut in the personal trainiDg 
of those who have had these systems in charge. I thiok 
it true that educational methods aud dicta are among the 
very last, if we except theology, to yield to the demands im- 
posed hy changing environ ment. To one cultured along the 
lines fashionable a decade ago, it becomes a difficult task to 
change methods and opinions that are the outgrowth of such 
discipline. The maintenance of courses of study that are 
either laigely classical or mathematical means simply a sys- 
tem baaed upon methods in vogue long since. A compro- 
mise is noted, however, in those schools in which a so-called 
** scientific course^* is provided; from this concessisn it is 
easy to pass to those schools wbof^e work is largely along the 
lines imposed by physical science. 

This modification — whether it be forced or natural is 
immaterial — refiects the tendencies of the thought of the 
day. On all sides, and in all manner of ways, increased at- 
tention is being given to physical science. The reason is 
not past finding out — it lies close at hand. Science enters 
into the home, social and mercantile life of the world to a 
degree never before known in the history of mind. It has 
builded upon a foundation broadly and well laid, because 
laid primarily with a just appreciation of the physical neces- 
sities of man. Those who now toil, and no longer with un- 
requited labor, in the laboratories of the world have felt and 
still feel the impetus due to the appreciation. Not a law of 
life, not a condition in the physical environment of men, not 
a pest that may destroy his stores or his comfort, not a prod- 
uct of land, sea or air, but somewhere some one is busy work- 
ing out details, deducing laws, formulating results, suggest- 
ing utilities. The world is en rapport with works of this 
sort, and it is hy no means uninformed as to their value. A 
new^law of light, a new application of electric force, a new 
fact in chemistry, a new method of locomotion, these all are 
heralded as to an expectant community. The world waits 
for facts such us these, the world expects them. 

The question turns now on the manner in, and the extent 
to which this tendency is to be recognized in the high 
school curriculum. It does not need a prophet's vision, nor 
angers wisdom to give the answer. It will be answered on 
the lines that have reference to the circumstances, duties, 
sod work of life. It were idle to stem the tide even were it 
desirable. It is not a counter-argument that the term 
"practical tendency '* is accepted at its narrowest meaning— 
that of bare and 8(>eciflc preparation for professional or busi- 
ness pursuits. Bat if even Much illogical answers should be 
made, the fact still remains that the high scliool is the poor 
man's college. It furnishes the highest education which the 
major portion of the young men and women of a community 
can obtain. Who, then, shall say that it should not pre- 
pare, not alone for right living, which is solely a subordi- 
nate and moral aspect of the question, but for successful 
basiness living ? Why should not the studicK pui^ued have 
discipline as a means and utility as an end ? We do not 
believe a thoughtful, intelligent answer can be negative. 
We ask, then, a modification of the tra<litional curriculum 
and the institution — betwr |)erhaps to say substitution — of 
one which has as a prominent feature the cultun^ of to- 
day. The time has passed wheu one ignorant of the laws of 
health and the gross anatomy of the person, ignorant of the 
chemistry of cookery and the laws of ventillation, ignorant 
of the dynamics of physical nature and unlearned as well as 
nnskilled in the manipulations of the laboratory, may pose 
ss a cultured man, thojgh his knowledge of wonderful 



tongues and skill in rhetorical or literary art be never so 
great. *' What can you do ? '' not ** what do you know ? " 
is the question of the hour, and the high school of to-day and 
of the future will be compelled to answer the question. Will 
it do it completely ? Not as at present constituted, nor, if 
like the barrister, it be bound by the law of precedents, will 
it ever intelligently answer it. 

Relation to University Requirements. 

To this phase of the subject attention will be but briefiy 
directed. The high school does not exist for the college or 
the university; it is an end in itself. Its original institution 
did not contemplate its relations to these institutions as a 
gymnasium, but ap])ears to have resulted from the more 
universal methods of gradation of school woik. In cities 
it was learned that the time required to master the elemen- 
tary studies could be much shortened by rigid system and 
rigid enforcement of its necessary provisions. Following 
this it was discovered that students might complete their 
school life at too early an age. Additional studies were in- 
troduced, and Hnally a system involving a secondary educa- 
tion, formerly confined to private academies and seminaries, 
became a part of the public school scheme; the high school 
became a fact. 

There can be no question that popular education did not 
contemplate the establishment of the high school. To 
many, and to us, its legal right to exist is questionable. 
However that may be, the high school has come to stay. 
It has the support and sympathy of the liberally educated 
classes, and is not unappreciated by the less fortunate grades 
in society. So that the problem of its curriculum must be 
worked out in view of the interest these two classes of society 
evidence in general education. 

At the end of the scheme of public instruction stands the 
university. Most, if not all, of the States recognize this 
relationship, and the curriculum of the secondary or high 
school is devised to conform to it. We think wisely. Re- 
cently, in this city, Des Moines, a convention of school- 
masters discussed this, or a nearly related matter, and the 
opinion at that time expressed evidenced a condition of be- 
lief far from unanimity as to the requirements presented by 
the university authorities. But the university is right in 
high requirements; right in insisting that secondary instruc- 
tion be confined to secondary schools; right in assuming 
that its educational forces are to be exerted along the highest 
po.<^sible lines. Particularly is this true of the requirements 
in physioul science. The proper prosecution of original re- 
search, which is certainly a university prerogative, the best 
presentment of modern scientific thought and method, which 
is the aim of university educaticm, cannot be realized when 
its instructors are burdened with quasi-elementary work. 
So, back upon the high school njust fall tlie work of ele- 
mentary instruction in physical science. This the univer- 
sity demands, and this the high school must do. Now. in 
the appointment of the various courses loading to degrees 
in the uriversitie.s, it is noticeable, if decade he compared 
with decade, that more and more are scientific subjects oc- 
cupying the fore-ground. More time to science, fewer sub- 
jects; more stringent requirements, greater opportunity for 
elections, these are the rule in the modern university and 
these nuistbe understood and appreciated on the part of the 
high school. There are few gocxl colleges and no universi- 
ties of standing which do not now demand at leu.st a year in 
physics and a year of botany. In most others biological 
subjects are held as essential, and not a few require a fairly 
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complete course in physical geography — of all high school 
BubjectB the most difficult aud the one most commonly poorly 
taught. Certain universities, as Harvard and Michigan, 
require elementary chemistry; others entirely omit it, be- 
cause in it students are too often poorly prepared. Said a 
university professor o- chemistry to me, not long ago, *'I 
prefer my btudents to come to me with no chemistry. I find 
they too often coine with matter and methods to be un- 
learned.*' Now, this must be remedied in the chemistry 
work of the highschool ; the '* indictment must be quashed ;'* 
the fault must be corrected by proper instructions and skilled 
methods. Without appliances, that is to say, without labora- 
tory facilities, radical and valuable revolution is impossible. 
Physical science in the high school must be experimental. 

Without multiplying words, then, it may be stated that 
the high school must give, to those who ask it, preparation 
for entrance into university work. It must adapt its science 
curriculum to the requirements of the standard college or 
university. For long years these higher institutions com- 
pelled certain and definite work in language and mathe- 
matics, they compel that work, with little or no modification 
to-day. Why cannot they, equally well, compel proper 
science preparation ? We believe they can; we think they 
will. 

There will not be, in the nature of things there cannot be, 
a set limit to science requirements in the universities. As 
the tables of the various laboratories, physical, chemical, 
physiological and biological, become over-taxed, up go the 
requirements. The standards of entrance are being steadily 
raised, especially in Indiana University, Michigan Univer- 
sity, Cornell, Tale, Harvard, and Leland Stanford, Jr., 
Universities, as fast as the high and other secondary schools 
will admit cf it. So there is no goal; no end; the high 
school will ever need to keep close watch on university matters 
and determine its own work accordingly. Our own State 
university proposes to the high school to occupy advanced 
ground in this very matter; to Grain and hold the confidence 
.of the university, on the one hand, to meet a legitimate de- 
mand for more complete preparation in science on the other, 
the high school course must be materially modified. 



THE FEEDING OF HORSES. 

Bulletin No. 13 of the Agricultural Experiment Station 
of Utah has been received. This bulletin reports the results 
of a feeding trial of horses b^' the director, J. W. Sanborn. 
It reports the result of a trial in a direction that the Ameri- 
can Experiment Station literature is almost silent upon, viz., 
feeding horses hay and grain mixed, and feeding cut against 
whole hay to horses. 

It is a common belief with horsemen that when grain, 
especially meal, and more especially such meal as corn meal, 
is fed to horses alone or mixed with hay, it tends to compact 
in the stomach and produce indigestion. It is believed that 
it so far compacts that the gastric juices do not have free 
access to the mass of it. Furthermore, it is believed to be 
subject more to the washing infiueuce of heavy drinking. 
In the latter respect it is known that the horse's stomach is 
very small, and that grain is liable to be washed out of it, 
as the stomach necessarily overflows with water. 

As usual, the writer fed two lots of horses for nearly three 
months, one lot with hay aud grain mixed, and the other 
lot with hay and grain fed separately. At the end of this 
period the food was reversed, and the horses were fed some 
iwo months more. It would be unnecessary to quote the 



figures of lengthy trial. Suffice it to say that it was found 
that horses, as in the case of cattle and pigs, showed no dis- 
advantage by the division of the grain and hay into sepa- 
rate feeds Over feeding hay mixed with grain. Indeed, in 
this trial he found a disadvantage for the horses on the hay 
and grain mixed, they not maintaining their weight as well. 
The author ascribed this result to the fact that the timothy 
hay when cut fine, with its sharp solid ends, irritated and 
made sore the mouths of the horses, and possibly induced 
too rapid eating, as when the hay and grain were moist they 
would be more likely to eat more rapidly than when fed 
dry. As this trial is in accord with trials with ruminants 
and with the pig, it would seem quite probable that the old 
and persistent argument in favor of mixing hay and grain 
is not sound. 

The second trial reported in this bulletin covered feeding 
of cut against whole hay to horses. This trial also covered 
two periods in which the foods were reversed with the sets, 
in order to determine whether any change of weights found 
was due to the individualism of the horses, or whether it 
was due to the system of feeding. The two periods covered 
from August 10 to December 31. As in the other case, we 
will not review the tabulated data that accompany the bul- 
letin. This trial was very decisively in favor of the cut 
clover for the four months and a half covered by this period. 
The food fed was clover, and the author points out the fact 
th^t clover hay and lucerne, unlike timothy hay, do not 
present sharp, solid, cutting edges. The results are decisive, 
and in accordance with those of a trial made by the Indiana 
Experiment Station with cattle. Director Sanborn points out 
the fact that these trials, covering nearly a yearns time with 
four horses, showed that horses consume practically the same 
amount of food that cattle do when high fed, and make it 
somewhat clear that horses make as economical use of hay 
and grain as do cattle, and he calls attention to the fact that 
the practice of charging more for pasturage of horses, where 
grooming is not involved, is not well founded. He also 
shows that less food was eaten during the hot months than 
during the cooler mouths, and particularly that the horses 
ate less grain during the hot months than during the cooler 
months. The trial seems to show also that a rather large 
ration of grain for work -horses is an economical one. 



NOTES AND NEWS. 

The idea of fiower-farming for perfumes seems to be exciting 
a good deal of interest in New South Wales, as many inquiries 
on the subject have lately been submitted to the Agricultural 
Department. There are at present in the colony no means of 
illustrating the practical operations of this industry, but the 
Agricultural Oazette of New South Wales hopes that this defi- 
ciency will soon be supplied by the institution of experimental 
plots on one or more of the experimental farms. The Oazette 
points out that in scent farms large quantities of waste material 
from nurseries, giirdens, orchards, and ordinary farms might be 
profitably utilized, while occupation would be found for some 
who are unfit for hard, manual labor. A Government perfume 
farm was lately established at Dunoliy, in Victoria, and this 
promises to be remarkably successful. 

— At the meeting of the Fieli Naturalists' Club of Victoria on 
March 14. as we learn from Nature, Professor Baldiwin Spencer, 
the piesident, gave an interesting account of a trip he had made 
to Queensland in search of Ceratoius. Special interest attaches 
to this form, since it. is the Australian representative of a small 
group of animals (the Dipnoi) which is intermediate between the 
fishes and the amphibia. Ceratodus has its home in the Mary and 
Burnett Rivera in Queensland, whilst its ally, Lepidosiren, is 
found in the Amazon, anil another relative, Protopterus, flourishes 
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in the waters of tropical Africa. Although unsucceBsful in ob- 
taining the egge of Geratodus, owing to the early season, Prufessor 
Spencer was able, from a careful study of the surroundings under 
which the animal lives, to infer that its lung is of as great a ser- 
vice to it during the wet as during the dry season — a theory in 
direct opposition to the generally accepted one that the lung 
famrtions principally during the dry season, when the animal is 
inhabiting a mud-cocoon within the dry bed of the river. 

— A second attempt is to be made to build an observatory at 
the top of Mont Blanc. As the workmen who tunnelled last year 
through the snow just below the summit did not come upon rock, 
M. Jansaen has decided that the building shall be erected on the 
froaen snow. A wooden cabin was put up, as an experiment, at 
the end of last summer, and in January and early in the spring it 
was found that no movement had occurred. According to the 
Lacerne correspondent of the London Timea, the observatory is 
to he a wooden building 8 metres long and 4 metres wide, and 
coositting of two floors, each with two rooms. The lower floor, 
which is to he embedded in the snow, will be placed at the dispo- 
aition of climbers and guides, and the upper floor reserved for 
the parposes of the observatory. The roof, which is to be almost 
flat, will he furnished with a balustrade, running round it, to- 
gether with a cupola for observations. The whole building will 
rest upon six powerful screw-jacks, so that the equilibrium may 
be restored if there be any displacement of the snow foundations. 
The building is now being made in Paris, and will shortly be 
brought in sections to Chamounix. The transport of the building 
from Chamounix to the summit of Mont Blanc and its erection 
there have been intrusted to the charge of two capable guides — 
n^erick Pftyot and Jules Bossonay. 

— Dr. J. Hann laid before the Academy of Sciences at Vienna, 
on May 5, says Nature, another of those elaborate investigations 
for which he is so well known, entitled " Further Researches into 
the Daily Oscillations of the Barometer." The flrst section of the 
work deals with a thorough analysis of the barometric oscillations 
on mountain summits and in valleys, for different seasons, for 
which he has calculated the daily harmonic constituents, and 
given a full description of the phenomena, showing how the am- 
plitude of the single daily oscillation first decreases with increas- 
ing altitude, and then increases again with a higher elevation. 
The epochs of the phases are reverse<l at about 6,000 feet above 
sea-level as compared with those on the plains. The minimum 
on the summits occurs ak>out 6 a.m., and in the valleys between 
8 and 4 p.m. The double daily oscillation shows, in relation 
to its amplitude on the summits, nearly the normal decreat^e, in 
proportion to the decreasing pressure, but the epochs of the phases 
exhibit a retardation on the summits, of as much as one or two 
liours. In the tropics, however, this retardation is very small. 
He then endeavors to show that these moditications of the daily 
barometric range on mountain summits are generally explained 
by the differences of temperature in the lower strata of air. In 
connection with this part of the subject, he considers that even 
(he differences in the daily oscillations at Greenwich and Kew 
are mostly explained by the different altitudes of the two stations 
and by the fact that Greenwich is on an o|)en hill. In the second 
section he has computed the harmonic constants for a large num- 
ber of stations not contained in his former treatise of u similar 
nature, including some valuable observations supplied by the Bra- 
silian Telegraph Administration, and others at various remote 
parts of the globe. 

— The last meeting of the Royal Meteorological Society for the 
present session was held on Wednesday evening, June 15. A 
paper on « English Climatology, 1881-1890'* was read by Mr. 
F. C. Bayard. This is a discussion of the results of the climato- 
logical observations made at the society's stations, and printed in 
the Meteorological Record for the ten years, 1881-1890. The in- 
struments at these stations have all Ix^en verified, and are ex- 
posed under similar conditions, the thermometers being mounted 
In a Stevenson screen, with their l)ulr>s four feet above the 
ground. The stations are regularly inspected and the instru- 
ments tested by the assistant secretary. The stations now num- 
ber about eighty, but there were only fifty-two which had com- 



plete results for ihe ten years in question. Tiie author has dis- 
cu8S€k1 the results from these stations and given the monthly and 
yearly means of temperature, humidity, cloud, and rainfall. His 
general conclusions are: (I) With respect to mean temperature 
the sea-coast stations are warm in winter and cool in summer, 
whilst the inland stations arc cold in sununer and hot in winter. 
(2) At all stations the maximum temperature occurs in July or 
August, and the minimum in December or January. (8) Rela- 
tive humidity is lowest at the sea-coast stations and highest at 
the inland ones. (4) The south western district seems the most 
cloudy in winter, spring, and autumn, and the southern district 
the least cloudy in the summer months, and the sea-coast stations 
are, as a rule, less cloudy than the inland ones. (5) Rainfall is 
smallest in April, and, as a rule, greatest in November, and it in- 
crear^es from east to west. *^The Mean Temperature of the air 
on each day of the year at the Royal Observatory, Greenwich, on 
the average of the fifty years, 1841 to 1890" was presented by Mr. 
W. Ellis. F.R.A.S The values given in this paper are derived 
from eye ol>scrvations from 1841 to 1848, and from the photo- 
graphic recordii from 1849 to 1890. The mean annual tempera- 
ture i:i 49.5^. The lowest winter temperature, 87.2", occurs on 
January 12, and the highest summer temperature, 68.8^, on 
July 15. The average temperature of the year is reached in 
spring on May 2, and in autumn on October 18. The interval 
during which the temperature is al>ove the average is 169 days, 
the interval during which it is below the average being 196 days. 

— The Todas, inhabiting the Nilgiri plateau, says Nature, are 
not dying out gradually, as has long been supposed. The last 
census figures show that they have increased by no less than 10 
per cc'Ut during the last ten years, there being now nearly eight 
hundred of them altogether. 

— In a recent number of the Journal of the Straits Branch of 
the Royal Asiatic Society there is an interesting note on the little 
insectivora, Tupuia javanensia. It is very common in Singapore, 
and especially in the Botanic Gardens, where it may be often 
seen running about among the trees. It is easily mistaken for the 
common little squirrel {Sciurua hippurua)^ of which it has much 
the appearance. When alarmed it quickly darts up the trunk of 
the nearest tree, but it is a poor climber, and never seems to go 
high up like the squirrel. Besides these points of resemblance, it 
appears to be largely frugivorous. It was found that the seeds 
sown in boxes were constantly l)eing dug up and devoured by 
some animal, and traps baited with pieces of cocoa-nut or banana 
were set, and a number of tupaias were caught. These being 
put into a cage appear to live very comfortably upon bananas, 
pine-apple, rice, and other such things; refusing meat. The 
Rev. T. G. Wood, in his ** Natural History," states that T. ferru- 
ginea is said to feed on beetles, but to vary its diet with certain 
fruits. The common s|iecies at Singapore seems to l>e almost en- 
tirely frugivorous, though its teeth are those of a typical insecti- 
vora. 

— The Mississippi Valley Me<lical Association will hold its 
eighteenth annual session at Cincinnati, Oct. 12-14, 1892. An 
excellent programme, containing the l)est names in the valley 
and covering the entire field of medicine, will l)e presented. An 
address on Surgery will be delivered by Dr. Hunter McGuire of 
Richmond, Va., President of the American Medical Association. 
An address on Medicine will be made by Dr. Hobart Amory Hare, 
Profei»8or of Thorapeutics and Clinical Mecliriue, Jefferson 
Medical College. Philadelphia. The social as well as the scientific 
part of the ni(H.'ting will he of the highest order. Tiie Mississippi 
Valley Medical Association |)owH>sses one great advantage over 
similar bodies, in that its organic law is such that nothing can be 
discussed during the sessions save and except scut- nee. All ethical 
matters are referred, together with all extraordinary business, to 
appropriate committees — their derisions are Hnal and are ac- 
cepted without discussicm. The constitution and by-luws are 
comprehensive and at th"* same time simple. l're(Mous time is 
not allowe^l the demagogue or the medical legislator. The otti- 
ccrs of the Pan-American Medical C<mgress will hold a cH>nfer- 
ence at the same time and place. E. S. McKee. M.D., Cincin- 
nati, is the secretary. 
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parties — that of carrying^ out its inyestigations during those 
months which are best suited to the sanitary condition of its 
workers. 

SeoreUry^B offloe, 519 Spraoa Street, Philadelphia, June fl7. 
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THE DE LAINCEL FUND FOR THE STUDY OF THE 
MAYA LANGUAGE AND ITS GRAPHIC SYSTEM. 

BY WM. M. AUONEY. 

The de Laincel Fund, so-named, after a relative, by a g-eft- 
tleman of Philadelphia, now residini^ in Mexico, who con- 
tributes handsomely to its support, has for its object a 
thorough study of the graphic system of the ancient Mayas, 
by collecting vocabularies of that language and its dialects, 
and obtaining reliable artistic reproductions, by means of 
photographs, of the ancient cities and mural inscriptions of 
Central America, also pliotographing and copying ancient 
manuscripts or other material which will be of service to 
students in this special field of research. 

The work will be carried on under the direction of an ad- 
visory committee, to be chosen from among ethnologists who 
are authorities upon, and students of, the Maya language, 
its paleography and art. 

The exploration of tha fund will be carried on under the 
direction of Dr. Hilborne T. Cresson of Philadelphia, well 
known as an ethnologist in America and Europe. The re- 
sult of his researches have at times been published by the 
Peabody Museum, where for the past five years he has been 
a special assistant, working under the direction of Professor 
F. W. Putnam of Harvard University. Dr. Cresson's artis- 
tic training at the Ecole des> Beaux Arts, in the ateliers of 
the sculptor Alexander Dumont, and the painter J. Leon 
Geromc (his works having been exposed in the Salon of 
1877), joined to that of an accomplished French and Spanish 
scholar, especially capacitates him for this line of research. 
He has also for some years past been studying the Maya lan- 
guage under the direction of so distinguished an authority 
as Professor Daniel G. Brinton, and a good basis has thus 
been obtained for future research. 

The de Laincel Fund will act in conjunction with some 
of our leading American institutions, yet to be determined 
upon, or independently, as its patron may deem best. The 
work will be carried on during ihe healthy season in the* 
south, adoptin^r the plan already pursued by other exploring 



CURRENT NOTES ON ANTHROPOLOGY. - 

[Edited by D. O. Brinton, M.D., LL.D.] 

The PeruTian Langcuigret 

Now that the great work of Dr. E. W. Middendorf oo the 
Peruvian languages has been brought to a conclusion by the 
publication of the sixth and last volume, that on the Mucbik 
(or Chimu or Yunca) tongue, the high value of this contri- 
bution to American ethnology should be urged oo the scien- 
tific world. 

Dr. Middendorf is a medical man who practised his pro- 
fession many years ago in various parts of Peru, making a 
study of the native dialects his favorite recreation. He, thus 
became practically familiar with them as living tongaes, 
and backed up that knowledge by an acquaintance with 
such literature as they possessed. The results of this long 
devotion are now before us in six large octavo volames* 
published by Brock ha us, Leipzig, and counting up in all to 
nearly 2,400 pages of handsomely printed material. The 
languages considered are the Kechua, tie Aymara, and the 
Chimu, with an appendix on the Chibcha. There is an 
ample supply of grammatical analyses, texts, phrases, and, 
of the Kechua, a copius Kechua-German-Spanish dictionary. 
That the Aymara and Chimu vocabularies are not arranged 
alphabetically must be regarded as a blemish. One of the 
volumes contains the original text and a German translation 
of the drama of Ollanta, believed by many to be a genuine 
specimen of a native, pre-Columbian, dramatic production. 
There are also many songs and specimens of prose writings - 
in the same tongue. Taking Middendorf*s practical observa- 
tions along with Tschudi's ^'OrganismusderKechuaSprache/* 
the student will find himself well equipped to master this 
interesting idiom. 

The Orientation of Primitive Structures. 

The study of the relative directions which the walls and 
angles of ancient structures bear to the cardinal points has 
scarcely yet received the attention from archaeologists which 
it merits. 

Several varieties of this ** orientation,^' as it is termed, are 
to be found, each with its own meaning. The ancient 
Egyptian mastabaa and pyramids have their sides facing the 
cardinal points. This arose from the desire of having the 
door in the centre of the eastern side to face the rising sun, 
and the western door, sta, to face the setting sun, as it was 
through the latter that the god Anubis conducted the soul 
to the other world. On the other hand, the Babylonians 
and Assyrians directed the angles, and not the sides, of their 
temples to the cardinal points, for what occult reason is not 
clear. Again, Mr. J. Walter Fewkes has found that the 
kibvas, or sacred chambers, of the Tusayan Indians at the 
Moqui Pueblo are oriented north-east and south-west. This 
he at first thought was owing to the character of the bluff, 
but there are reasons to believe it of a ceremonial origin. 

Some curious observations in this connection are reported 
by Mr. Robert M. Swan, about the Zimbabwe ruins, in the 
last number of the Journal of tlie Royal Geographical Sor 
ciety. He found a series of ornaments on the walls of the 
great temple so disposed that one group would receive di- 
rectly the sun's rays at his rising and another at his setting 
at the period of the winter solstice, when these points in that 
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latitude were respeotively 25*' bouth of east and west: while a 
third series of orDamenls faced the full midday sun. Others 
were similarly arranged for the summer solstice; and a great 
stone over the temple showed, by alignment with the main 
altar and a carved pattern on the wall, the true north and 
south. 

Last year an English archaeologist undertook a journey to 
Oreece to make a special study of the orientation of the 
ancient temples on that classic ground, but his results have 
not yet appeared. Certainly, as will be seen from the above, 
the point is one full of significance. 

On Proiopology. 

There is little doubt that craniology, as a branch of an- 
thropology, has been much over-estimated, and affords only 
very insecjre material for ethnic classifications. On the 
other hand, the study of the features of the face, which may 
be called Prosopology, from the Greek, proaopon, face, is 
yielding constantly more valuable results. The width or 
narrowness of the face, the nasal and orbital indices, the 
prominence of the jaws, the facial angles, and the devel- 
opDQent of the chin, all are points of prime ethnic signifi- 
cance. 

One of the leading European writers on this subject is 
Professor Kohl man of Basel, whose works are extremely in- 
structive. In this country a series of papers on **The Eth- 
nology of the Face," by Dr. A. H. Thompson, have ap- 
peared in the Dental Cosmoa for the current year. They 
place the details of the subject in a popular light, and em- 
phasize its value; but they would be more satisfactory had 
their author not been led astray by some of the books which 
be quotes. To class the Eskimos and the American Indians 
among the Mongolians is quite out of date; and to call the 
white race Caucasians, and to divide them into blond(*s and 
brunettes as leading subdivisions is scarcely less so. He 
does, indeed, distingui.sh an ** Americanoid** type, from 
which he excludes the Eskimos and Aleuts as being ^'true 
Mongols;'' on what grounds he or any one would bepuz- 
zled to say. He des<rribes the hair of this ** Americanoid " 
type as similar to that of the Mongolians, from which, in 
fact, it difiPers in nearly every respect. In spite of these 
drawbacks, Dr. Thorn pson's articles form a welcome and 
praiseworthy addition to recent American contributions to 
anthropologic literature. 

Linguistic Bibliography. 

The study of American languages will in the future be 
vastly facilitated by the admirable series of bibliographies 
by Mr. James C. Pilling, which are now being published by 
the Bureau of Ethnology. Borne idea of their thoroughness 
may be gained from the fact that the latest issued, confined 
to the Algonquian dialects alone, has GL4 double-columned, 
closely printed, large octavo pages ! Compare this with the 
258 pages of Ludewig's '' Bibliography of Americnii Aborigi- 
nal Literature,^* which included all the langua;^es of both 
North and South America ! 

Mr. Pilling has put forth similar volumes, less in si/o but 
not inferior in completeness, on the Iro^iuois, Kskinit>, Da- 
kota and Muskokee groups of tongues; and proposes to lay 
a similar basis for the study of all the North xVmerioan 
stocks. It would be most desirable for sonio siniilur cata- 
logue to be made relating to the tongues of South America. 

The Decrease of the Birth-rate. 

One of the most portentous problems is the decrease of 
the birth-rate in certain social conditions. It is asserted on 
apparently good authority that the Negritos and the Poly- 



nesians are dying out, largely owing to the infertility of 
their marriages. Certain South American tribes, the 
Guatos of Paraguay, for instance, will soon disappear from 
the same cause. But we need not confine our instances to 
savage peoples. Physicians say that our ** colonial dames," 
scions of Anglo-American families who have liyed several 
generations in this country, have much smaller families 
than their great- grandmothers. 

In France this lessening of the birth rate has assumed 
serious proportions, and has alarmed patriotic men lest as a 
nation it should become numerically too weak to hold its 
own in the conflicts of the future. The distinguished author 
and statesman, the Marquis de Nadaillac, has published 
some stirring admonitions to his countrymen on the subject 
under the titles **Lie Peril 'National and la Depopulation de 
la France.'^ He finds the birth-rate least in the cities, in the 
richest communes, and in the most prosperous conditions of 
society. Turning to its causes, he has convinced himself 
that this diminution is voluntary and of malice prepense on 
the part of married couples. They do not want the bother 
of many children; they do not wish their property to be 
split up; they prefer pleasure and ease to the labor of 
parental duties. Young men prefer mistresses to wives, and 
mistresses are always barren. The competition of modern 
life and its rabid thirst for enjoyment undermine the family 
tie. The birth-rate is small, not for physiological but for 
sociological reasons. How far this applies to the United 
States has not yet been sutficiently investigated; but it is 
probably nearly equally true here. 



THE VARIABILITY OF SPECIFIC CHARACTERS AS 
EXHIBITED BY THE EXTINCT GENUS CORY- 
PHODON. 

BT CHARLES KABLE. 

It is a well -recognized law in biology, that a species or a 
genus upon the point of extinction undergoes a great amount 
of variation; and, as an example of this kind, I propose to 
describe some of the variations which the species of the 
fossil genus Caryphodon exhibit. 

The fine collection of Coryphodon material in the Ameri- 
can Museum of Natural History has enabled me to study 
this subject: and in a forthcoming paper in the Bulletin of 
the Museum I shall attempt a revision of the American spe- 
cies of Coryphodon. 

The great amount of variation in this genus is shown from 
the fact that no less than twenty-one species have been de- 
scribed, and only in a few cases have any of them been ac^ 
knowledged as .synonyms. 

Taking up the variation of the teeth, I will Hrst describe 
the structure of a typical upper and lower molar of Cory- 
phodon. The superior molars are a modification of the 
primitive tri-tul)ercular type, in which the anterior crescent, 
or antcTo-ext«»rnal lobe, has been lost, or so much modified 
that only traces of it remain. On the an tero external por- 
tion of the crown there is a prominent cone, which is in 
connection with the single internal lobe by a sharp crest (see 
Fig. a, c) ; this forms the main grinding surface of the 
toolli. On the second superior molar of a true Coryphodon 
tiH*n» is ill ways a welldevelo|>ed postero-external crescent 
(see Fi<>. i\ c), which is homologous with the postero exter- 
nal cre.scenl of other forms. This crescent may undergo a 
great amount of variation, as will be described later. In the 
last superior molar the postero-external crescent is repre- 
sented by only a crest, which runs yaralleU oc uft&tl^ v^^ 
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with the anterior crent already described. Asi m all ibe 
early Bocene-Tertiary Mammalia, the pumolara ot both the 
loner eod upper series are much Bimpler than the true mo- 
lars. The structure of the lower molars of Coryphodon is 
interesting, as it represents a sla^ in the modification of a 
more primiiive type, which bad the enamel arranged in the 
form of tvro symmetrical Vs or crescents. Now .in Cory- 
phodon the anterior limb of each crescent is nearly reduced; 
Ibis applies especially to the posterior V. The portion of 
the tooth bearing the anterior V is raised high abore the 
posterior or heel part. 

The variation in size of the teeth of the different species 
of Coryphodon is very great, and in not a single instance 
have I been able to find two individuals, of the same species, 
whose teeth are of the same size. This variation is shown 
ID the form ot the canines and incisor teeth ; in the former 
the difference in site is larg^ely due to age and sex. 

The last upper molar undergoes a great amount of varia- 
tion, it rarying from the nearly quadrate form to that of an 
elongated oval, the latter form occurring in the more modi- 
fled species. The modification of the elements of the crown 
of the second superior molar is interesting, as we can trace in 
this trans formation a true phyletic series, from the less spe- 
cialised to the more modifled species. The typical forms of 
Coryphodon have the external crescent of this tooth well 
developed. The first step towards reduction oF the crescent 
occurs where the intermediate portion of the posterior limb 
(see upper Fig. p) disappears, leaving an external isolated 
cnep {C. ttatia). This condition is found permanent on the 
last superior molar of Ectacodon, the latter ^nns not hav- 
ing advanced so far in its dental evolution as Coryphodon. 
The species C. eUphantopiu represents an intermediate stage 
in ita dental evolutiou between tbat of Coryphodon testis 
and Ectacodon. 

Professor Cope established the genus Metalophodon upon 
the character of the crescent of the second superior molar, 
and in this genus the posterior limb of the crescent is nearly 
reduced. As all stages exist in which this crescent is well 
developed down to that where it is wanting. I can not accept 
HetalophodoQ as a good genus, and believe it should be con- 
sidered a synonym of Coryphodon. The most modilied con- 
dition of this crescent is where it is reduced to merely the 
anterior limb. The latter stage is permanent in the last 
upper molar of all the known species of Coryphodon; but 
it is inlpresting to note that iu a genus described by Cope, 
called Manteodon, the last upper molar has a perfectly 
formed external crescent. 

The genus Manteodon differs from all other genera of 
the CoryphodontidcB from the fact that the last upper molar 
has two well-developed interual cones. Now in all other 
forms of this family the postero-internal cone (hypoconei is 
wanting, although traces of it occur in C. elephantopaa. 

It is not without considerable difficulty that the homolo- 
gies of some of the elements of the upper mnlars of Corypho- 
don are determiued. The form o( molar from which the 
Coryphodon type of tooth has probably arisen, occurs in 
the genus Pantolambda, which is from the Puerco or lowest 
Eocene beds of New Mexico. In Pantolambda both the 
external crescents of the superior molars are well devel- 
oped, and the internal cone baa two crests running out 
from it. Now what are the homologies of the anterior 
portion of the Coryphodon molar as compared with that 
of Pantolambda. The postero-external crescent is equally 
well developed in both forms, but what has become of 
trie anterior crescent in Coryphodon, which is bo strongly 



developed in Pantolambda 1 The prominent cusp (we 
Fig. e.m.) on the external face of all tlie superior molart 
of Coryphodon probably represents the reduced anterior 
crescent of Pantolambda. This ^s the homology advanced 
by Professor Cope. The anterior crest of Coryphodon has 
arisen by the derelopment of the crest running outwards 
from the internal cone of Pantolambda. Thus it ia by 
studying the earlier or more primitive types of many of the 
Mammalian phyla that we are enabled to interpret tboee 
marvellous changes which different parts of the dental and 
skeletal structures have undergone. 

The structure of the last lower molar displays considerable 
variation ; this affects particularly the elements of the heel (see 
lower Fig. k.). In the more primitive species the two cusps 
forming the heel are in a straight line, whereas in other vari- 
eties a smalt cusp may arise in the posterior valley of the heel, 
internal to the postero-internal cusps (e, n,a). The growth of 
tbis rudimentary cusp causes the pushing ontwards of the 
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internal of the two primitive cusps forming the heel ; further 
growth causes the primitive internal cusp to occupy a 
median position, and it now fulfils the function of a fifth 
lobe of some of the other Ungulates. This post ero-median 
cusp is merely an aoalogical structure, and its development 
proves that it is not homoTogous witli the fifth lobe of tbe 
Lophiodonts. 

The skeletal variations are many in this group, they affect 
principally the length and heaviness of the limb bones, and 
also the size of their articular extremities may vary a great 
deal. 

The variatinns of the astragalus are particularly interest- 
ing, as upon them in some cases new genera have been es- 
tablished. A very primitive structure occurs iu the tarsus 
of Coryphodon, as in all the other genera of the Amblypoda; 
that is, on the inner side of tbe astragalus, a separate bone, 
or rather a facet for tbis bone to articulate with, is present. 
Tbe bone articulating with this facet is generally catted the 
tibiale or internal navicular. Baur' has shown that tbe 
■ Auerleaa Nalanaiil, Jumarj, ISSJ, p. ST. 
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tibiale occurs in the tarsus of the recent ji^enera Cercolabes 
and Erethizon as it does in that of Coryphodon ; therefore 
the presence of this bone must be considered as one of the 
primitive characters of the skeleton of this extinct group of 
Ungulates. 

The relations of the tibiale facet to the other facets of the 
astragalus may vary a good deal, and in many cases the 
tibiale facet appears to be absent, whereas it is really not 
separated from the navicular facet of the astragalus. 

In conclusion, I wish to add that I was led to write this 
abstract in order to show the numerous variations of the 
species of Coryphodon^ and that in this group it is exceed- 
ingly difficult to say where one species ends and another 
begins. In most cases the characters run inlo each other so 
insensibly that it is almost impossible to separate the species. 
However, I believe there are alx)ut eight good species of 
Coryphodon whose characters show a progression from the 
primitive to the more specialized types; this progression and 
specialisation affecting the teeth more particularly, as already 
described. 

Amarloan Moseiim of Natural History, New York. 
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In an essay on "The Origin of Languages/' published 
several years ago by Mr. Hale, the idea is suggested that, 
as, for example, among our native Indians a family may, 
while hunting or in time of warfare, have chanced to become 
separated entirely from the rest of the tribe, father, mother, 
and elder members of the family may all have perished, and 
ti^o or three little children have been left alone. Such chil- 
dren, Mr. Hale thinks, would gradually invent a new Ian- 
^age of their own, retaining, perhaps, a few words or parts 
of words of their mother tongue. In this manner, he thinks, 
may be accounted for the remarkable diversity of tongues 
among the Indians of the Pacific coast, where among the 
mountains and forests a family might thus easily become 
isolated, and the comparative oneness of speech on the great 
central plains of this continent and in such an open country 
as Australia. 

If there is any good foundation for such a theory as the 
above, we should expect that the old words retained by these 
young founders of new varieties of speech would be words 
of the simplest character and those most often in use in the 
domestic circle. And, indeed, I think we do find that fire, 
water, I, you, one, two, three, four, five are the words that 
generally approach the nearest to one another in a compari- 
son of the different v(K*abii1aries. 

The North American Indians, as a general rule, count by 
the decimal system, as do most c^ilized peoples; but it is 
noticeable that, after giving a distinct name to each figure 
from one to five, they, in many of the dialects, seem to com- 
mence anew with the figure six, the first part of that num- 
eral sometimes being a contraction, or other form, of the 
numeral one, and the latter part of the word seeming to 
point on towards ten. Thus, in the Ojebway we have (1) 
P^JifiT* (2) niji (3) niswi, (4) niwin, (5) nanSn, (6) nin^od- 
waswi, (7) nijwaswi, (8) nishwaswi, (9) shangaswi, (10) 
midaswi. It will be noticed here that from six to ten inclu- 
sive the termination is aaioi, Ningo^ with which six begins, 
is another form of pejig (1) never used alone, but only in 
composition, thus: ningo-gijik, one day; ningo-tibaiigan, 
one measure. In the Ci*ee language (another Algonkin dia- 
lect* the first ten numerals are as follows: (1) peySk, (2) 



niso, (3) nisto, (4i n6 o, (5) niya^nSn, (6) nikotwasik, (7) 
tepakQp. (S) ayena*new,(9) keka mita*tat, (10) mita'tat. Here 
it will \Hr noticed that these Cree numerals resemble those of 
the Ojebways from one to six, but with seven they branch 
out into distinct words; then with ten they come together 
again, mita*tat not being dissimilar to midas*wi, 'and still 
more like midatching, the Ojebway equivalent for ** ten 
times.*' Neither is the Cree numeral for nine so unlike that 
of the Ojebways as might at first sight appear. Keka 
mita'tat means ''nearly ten," and this suggests that the 
Ojebway wor^ shangaswi may mean the same, chegaiy or 
chig* being the Ojebway for near. 

The reason for the decimal system being so prevalent all 
over the world, both among civilized and barbarous people, 
is doubtless the fact that human beings are possessors of ten 
fingers, five on each hand. The common manner of count- 
ing among the Indians is to turn down the little finger of 
the left hand for one, the next finger in order for two, the 
next for three, the next for four, and the thumb for five; 
then the thumb of the right hand for six, and so on until 
the little finger of the right hand is turned down for ten. 
In indicating numbers to others, the left hand held up with 
all the fingers turned down except the little flager would 
mean one; that and the next finger to it held up would 
mean two and so on. In counting by tens they will close 
the fingers of each hand to indicate each ten, or they will 
hold both hands up with the palms outward and fingers ex- 
tended for each ten. 

Some Indian tribes in counting resort to their toes as well 
as their fingers, and thus follow the vigesimal system. The 
Indians of Guiana, it is said, call five a hand, ten two hands, 
and twenty a man. 

The Dakotas have a peculiar system of their own. When 
they have gone over the fingers and thumbs of both hands, 
one finger is temporarily turned down for one ten. At the 
end of the next ten another finger is turned, and so on to a 
hundred. Opawinge, one hundred, is derived from pawinga, 
to go around in circles, to make gyrations. 

Indians are not generally good arithmeticians. In their 
native state they have no idea of making even the simplest 
mental calculation. To add or subtract they will use sticks, 
pebbles, or other such objects. 

To illustrate the manner in which various tribes (some of 
them of different stocks) count from ten upwards, examples 
are herewith given from the Ojebway, Blackfoot, Micmao, 
and Dakota languages: With the Ojebways 10 is midaswi ; 
11, 12 are midaswi ashi pejig, midaswi ashi nij; 20, 30 are 
nij tana, nisimidana; 21, nij-tana ashi pejig; 100, ningo- 
dwak; 101, niugodwak ashi i)e jig. With the Blackfeet 10 
is kepo; 11. 12, kepo nitsiko'poto; 20, 30, nUiippo, niippo; 
100, kepippo. With the Micmacs 10 is mtdln; 11, 12, 
mttlln tcel na ukt, mtflln tcel tabu: 20, 30 are tabu inskttttk, 
nasinskiiak; 21, tabu inskUilk tcel na-ukt; 100, kflskim- 
ttllnaknn; 101, kuskimtfllnaktln tcel na-ukt. With the 
Dakotas (or Sioux) 10 is wiktcemna; 11, 12, wiktcemna 
sanpa waiijidan (10 more one), wiktcemna sanpa nonpa; 20, 
30 are wiktcemna nonpa (ten two), wiktcemna yamni; 21, 
wiktcemna nonpa sanpa wanjidan (ten two more one); 100 is 
opawinge, nK*aning a circle. 

In some of the Indian languages there is more than one 
set of the cardinal numbers. Animate objects may be 
counted with one set, inanimate with another. They may 
have a particular set for counting fish or for counting skins; 
perha|)S a set for counting standing objects, and another set 
for counting sitting objects, etc. 
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To give a few iDStaQces in the Ojebway tongue: nanaD, 
nanominag, 5 globubar, animate objects, as turnips, 
, etc. ; nanonag, 5 boats or canoes ; nanoshk, 5 breadths 
of cloth ; and nanoshkin, 5 bags full (nashkin meaning full) ; 
nanosag, 5 things of wood; nanwabik, 5 things of metal. 
In the Zimshian language ( Brit Columbia) guel means one 
if the object is neuter, gaul, if mnsculine or feminine, gou- 
uz-gtln, when the thing is long like a tree or pencil, ga^at, 
if a fish or animal is spoken of, gtlmmet, if applied to a 
canoe; the other numerals change in the same way. 

It is interesting to note that in the Ainu, the aboriginal 
language of Japan, a distinction is made in the numeral 
according as the object spoken of is animate or inanimate, 
thus: shinen, one person; shinep, one thing; tun, two per- 
sons; tup, two things. 

BAult Ste. Marie, Ontario, June 82. 



BLACK KNOT. 



Bulletin No. 40 of the New York State Experiment Sta- 
tion at Geneva (Peter Collier, director) contains a valuable 
summary of our present knowledge concerning this pest, 
from which the following is abstracted : — 

The ^' Black Knot" is a disease of plums and cherries, 
which causes the formation of a hard, rough, black, wart-like 
surface on an enlarged or distorted outgrowth of the bark. 
The following statements, furnished by Mr. P. Groom Bran- 
dow of Athens, Green County, N.T., indicate the former ex- 
tent and value of the plum industry in that region and its 
total devastation by the Black Knot. 

He states that, beginning at Cedar Hill, about four miles 
below Albany, the plum district included a belt about three 
miles on each side of the river and extended southward about 
thirty-six miles to G«rmantown. He began setting plums 
for a commercial orchard in 1861, and at one time had six 
thousand trees. Two of his neighbors each had about two 
thousand trees, and most of the farmers went into the busi- 
ness to a greater or less extent. It was no uncommon thing 
for a steamer to carry from one hundred to five hundred 
barrels of plums to New York at one trip. For four days^ 
picking in one week he received $1,980. In 1884 he netted 
|8y000 from hiS|plums, and the next year he rooted out over 
five thousand trees on account of the Black. Knot. From 
twenty- five hundred young trees two to three years old, 
left at that time, he thinks he has not yet realized over 
$250. 

It was formerly, believed that Black Knot was produced 
by some gall insect, and it is not strange that this opinion 
prevailed on account of the gall-like character of the knots 
and the fact that they are frequently in ested by insects. 
Some believed it to be the work of the curculio, others 
thought that it was not the curculio, but some other in- 
sect or cause that produced the knots.. But several years 
ago Dr. W. G. Farlow published, in the first annual re- 
port of the Bussey Institute, the results of his investiga- 
tionSr which proved conclusively that the Black Knot is 
caused solely by a parasitic fungus which grows wiihin the 
bark, and which is now known to science by the name of 
Plowrightia morbosa. It is recognized as growing on culti- 
vated cherries, and also on the wild red or yellow plum, the 
Chicasaw plum, the choke-cherry, the wild red cherry, and 
the wild black cherry. It is commonly most destructive to 
the plum, but also seriously attacks the cherry. 

The external appearance of the mature form of the Black 
^aoi is ffeoerally well known. It appears at this stage as a 



rough, wart-like excrescence, or distorted outgrowth, from the 
bark of twigs and branches, and in severe cases may extend 
along the trunk for several feet. The first outward sign of 
the formation of a new knot is seen in a swelling of the 
ti>sue within the bark either in the fall or during the grow- 
ing season of the tree. The swelling increases till the bark 
is ruptured, and over the surface thus exposed the fungus 
sends out numerous threads (hypae), which produce a vel- 
vety appearance and are of an olive-green color. Microscopic 
examination of the velvety surface reveals multitudes of 
newly formed and forming spores borne on these upright 
threads. These spores (conidia) are called summer spores. 
When full grown they drop ofiP from the supporting threads, 
and when carried by winds, insects, or other agencies, to 
another host- plant, under favorable conditions -they may 
start growth and form a new centre of disease, from which 
in time other trees may also be infested, and thus spread 
the disease from tree to tree and neighborhood to neighbor- 
hood. 

The best way to deal with thoroughly infested trees is to 
cut them down and burn them at once, thus insuring the 
destruction of the spores before they spread the disease any 
further. Trees not badly infested may be treated by cutting 
oif affected branches some distance below the knot. This 
operation is best performed in the fall immediately after the 
foliage drops, because the winter spores are not formed at 
that time and consequently there is less danger of their being 
disseminated in the operation, and also because the work can 
be done more thoroughly when there are no leaves to hide the 
knot. The summer spores must also be taken care of in their 
season. As soon as there is any indications of the formation 
of a new knot, in the spring or during the summer, the branch 
on which it occurs should be cut and burned. The first out- 
break will probably be noticed about the middle of May. 

It is important to note that if a branch containing the knot 
be cut from the tree and thrown on the ground, the spores 
will ripen in due time just the same. Therefore the practice 
of collecting carefully and burning every knot cannot be too 
strongly urged. 

The bulletins of the Massachusetts Elxperiment Station 
contain some experiments in the application of various sub- 
stances for the purpose of destroying the knot. Kerosene, 
turpentine, linseed oil, sulphate of copper, and a mixture of 
red oxide of iron and linseed oil are mentioned among the 
substances tried. These seem to be effective in destroying 
warts to which they are applied to saturation, but care 
must be used with the turpentine and kerosene or the entire 
branch will be killed. 



LETTERS TO THE EDITOR. 

0*0 CorreapondentM are reqyieated tobecu brief cut pouible. The wrtter'B iumm 
i§ in aU C(ue$ required <u proof of good faith. 

. The editor will be glad to publish any qwrie$ contonant with the eharaettr 
of the journal. 

Onrequeet in adtfance^ one hundred copie* of the number containing hi$ 
communication will '>e furnished free to any correspondent. 

A Plea for the Study of Psychology. 

The perusal of a report, written by a member of the visiting 
committee of one of our universities, induced me to write these 
lines. In the course of the report, the remark is made that the 
study of psychology is difficult, and therefore few students take 
the study. The importance and advantage derived from studying 
a subject are to be considered more than its difficulty. Its use- 
fulness 18 determined by its educational value ; and surely there is 
no subject of study more useful and beneficial than p8>'cholog7; 
for 'all persons who deal with people require a knowledge of this 
subject. 
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e ps.vi-holoKy has been taken out of ihe BeM of metajilivsicB, 

9 eotered tbe domain of the natural sciences, it has devel- 

MTvello'jBly. Tlie acciiracv and stability it has attained 

KntptoportionaU' to its development. Bloli^; has brought alwut 

■ ch&nfte. Tlie former posilion psychology occupied wns not 

■nch to determine the relation and coancction between mind 

i ovKanism as to determine the science of pure thought. But 

irpajrfaolotcists have studied Ibe brain, anatomists have dissected 

Mcerebral lobes, cheeuiaM have analyzed the dilTerenl substances 

f tbe nerves and brain, and its size, weight, shape, and F^peciGo 

nriij hove been taken into account for the sole purpose of deter- 

; psychical phenomena; alMi the lawtt of development have 

■ Imb applied to tbe pUeoomena of the human miod. The study of 

tl instinct, the growth o( children, the customs, hahitP, and 

l.hfiefaor early tribes and races, the study o( defectives, the study of 

' » fanun and the senses and tbe logical connections of ideas, have 

^■U Kceived their share of attention. There is no psychical phe- 

wnon and no act of human conduct which does not come 

Iwbhia ihe province of psychology. The sciences of ethics, of 

I Ataiog;, of lavr, of jurisprudence, of history, of medicine, of 

Tffdago^. and of politics presume a knowledge of the workings 

I of Ute buman mind. For who, unless cumpeieni to analyze cor- 

1 1*^; and justly the feelings, desires, and motives that prompt 

luld desire to determine the motives thai underlie human 

't or pass upon the laws of right aad wrong. Mow much 

e biKuane would a person be in his jadgment upon tbe acta and 

VcQOdiJCt of another it be knew the causes of them. How many 

« would t>e avoided in Ihe training and education of the 

', if parents and teachers were more conversant with tbe 

Lprinei|i)cs of i>sycho1o^y. How much more accurate could judges 

l-Win dirpensmg justice, if they were lesa dependent u[<on their 

I |lMBOti«l experience, and knew more about the principli^s of psy- 

WVCthgy. Wlial material aid could lawyers give in e^tablinhing the 

1 tlHlb. if tbey a ere well versed in the study of psychology. Uow 

f grave blunders could lie avoided, if statesmen and legis- 

B Dtuler'^t'ud mute ihorouf^hly the spirit of the limes and the 

Jar mind. 

TbM( Ibe larger portion of profeHsional men know Utile, if any- 
aboat psychology cannot lie denied, and it they do know 
It about the study, their knowledge fs either Founded on 
l^enonal experience and on common iiiaxims, or ii is de 
I from some book written from some parlicitlar standpoint. 
r"JIiul of such knowledge is incorrect and n rong. and it i* one of 
I ibe ol'jcctB of p^jehology to corrtot Ihese false notions. 

:n conclusion, 1 wilt (]uote John Stuart Mill, who has given an 
-elleiit slAtement of the reasonf why psycholoKy should be 
I vtoUietl. He says: " Psychology, in truth, is simply the knowl- 
edge of tbe laws of human nature. If there is anything that de- 
s[udied by man, it is his own nature and that of hie 
I l«llow-men; and if it h worth studying at all. it is worth study inif 
ililically n> as lo reach the fundamental laws which underlie 
K>>veni all tlie rest. There are certain observed laws of our 
t;;lits and our feelings, which re it upon experimental evidence, 
'■icewi£e<l,areaclue tolhe interpretatioRot much that weare 
i'>us of in ourselves, and observe in one another. Sucb, tor 
ijle, are the law* of association. Pnychology, so far as it 
1-1* ot Bocii laivs, is ai positiTe and certain a science as ehem- 
iftrj. nnd til to Iw taught as such." 

Frakklin a. Becheb. 

WNkae, Wts. 



BOOK-REVIEWS. 



Ball. Lightning, 

Dinu»o a severe thunderstorm yeslenlay the pbenomtnon of 
<UI-litthtni<iti: was seen in this village. An inspection of tbe lo- 

lily shows that ihe ball was located between a telephone wire 
ad a. ronducuir-pipe about three feet distant, and was douhtleaa 
r the nature of an electrical brush preceding the disruptive dis- 
bSrge. U was of a reddish color, and exploded with a re|iort 
ke a musket; but did no tlaniRge, nor was it attended by any 
nrll perceptible to tiiO!>e who saw it, although they were distant 
t tni>re than five feet. U. A. Vkedek. 



In the opinion of the writer the most concise and useful treatise 
upon Ihe important subject of animal coloration has very recently 
appeared from the presses of Macmillan & Co. Its author, Mr. 
Frank E. Beddard, F.R.S., is especially favorahly known in this 
country, among morpbologists, tbrough his numerous and admir- 
able publi''ations which have appeared in connection with bis 
duties as prosector to tbe Zoological Society of London. That 
position, coupled with the fact that Mr. Beddard has made exten- 
sive collections of malerials to illustrate his " Davis Lectures '" on 
the subject of which bis present volume treats, is ample evidence 
that he was peculiarly well fitied to deal with the subject. The 
work, a small octavo of some 300 pages, is golt«n up with all 
that exquisite taste and style which has long ago made the house 
of the Hscmillans so justly famous. Many excellent wood-cuts 
and several beautiful, colored lithographic plates illustrate its 
pages, they being especially devoted to giving striking examples 
of "protective coloration " among animals, as well as "protective 
mimicry," " sexual coloration," "warning coloration," "colora- 
tion as affected by environment," and numerous kindred topics. 
Completing tbe volume, we find a well-digested "General In- 
dex," and an " Index of Authors' Names." Atnong the latt«r we 
note tbone of many laborers in this country, and it is gratifying 
to see that America's work along such lines is upon the constant 
increase, and from year to year meets with enhanced favor. Our 
author, in his " Introductory," clearly defines the distinction be- 
tween "'Color" and "Coloration," the former being Ihe actual 
tints which are found In animals, the latter simply referring lo 
their arrangement or pattern. Of course, the terms become syn- 
onymous in uni-tinted animals. -' The colours of animals are due 
either solely to the presence of definite pigments in the skin, or, 
in the case of transparent animals, to pigment in rhe titeues lying 
beneath the skin; or, they are partly caused by optical effects due 
to the scattering, diffraction, or unequal refraction of the light 
rays," Other matters more or less remotely bearing upon thi* 
part of the subject are hriefty, though ably, dealt with, nothing of 
importance having been overloi-ked. Mr. Beddard has not re- 
mained sBiislied with drawing upon any special clas>< or group of 
animals for illustration, but has carried hi^ investigations into all ' 
nature, touching in Ihe mnst brilliant manner upon the signifi- 
cance of the colors and coloration ot " deep sea forms," " cava -' 
animals," and indeed plant and anioial growths from all partK of '. 
the globe. Nor has he omitted to discuss the theories of varloua - 
other authorities thsn those advanced by himself; in short, tbe ,1 
entire subject covered by thishiuhly inviting field of research seema I 
toliebroughlfclly uptodiite. and in many instances the book even . 
extends our knowledge. BiolOK'sIs everywhere will thank Mr. | 
Reddaril for this contribution, and its rnodect [.rice (|a..lO) will ' 
constiluie no real barrier to its soon appe.irlng upon (he shelvesof ' 
every working naturalist in the United Stales, ~ 1 

B. W. SmJFELDT. , 
Takoma, D.C. 
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AMONG THE PUBLKHEHS. 



A NEW work on astronomy, entitled in "Stairy Realms," has 
recently come from tbe press of J. B. Lippincolt Company. Tbe 4 
object of the work i« to gUe the geneial reader somi- sketches (rf 1 
s|>ecially interetling matters relatingto the heavenly bodies Thd .| 
opening chapters are devoted to the more important relntiuns of ' 
the sun lo the earib, in which the authfr illnstrah-s thtf dilTereDl 
functions which the sun perform*. The moon's hUiory, and tbe 
pheoomena attendant upon the lunar world, ihe planets, (be 
meleora, the stan, are also ably considered The work is embel- 
lished with ten full'|iage il]u»! I rations, iind others in Ihe text. i 



— Beginning with the July number, tiie magruiue hitherto . 
known as Babyhood wilt bear the name of The Muthfr't Nuraerg 
Guide, which expresne^ ila purpiise more fully and clearly than 
did the old appellation. There is no other cbanse discernahle in ' 
the e-isential features of Ihe mnga^iine. which looks back upiin a 
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wMperatu paat of nearly eight yeare. The July number coutaims 
summary, by the medical editor, of the present stulua of the 
question of milli Hterilization, concerning the value of nhich the 
last word has not yet been said. " Baby's FlanaeU" forms the sub- 
ject of anotbf r medical paper. 

The nen edition of "Chambers's Encyclopipdia" is rapidly 

Bearing completion, and witb the advent of oue niore volume this 
standard reference book will be at the command of all who are 
desirous of procuring a moat accurate, convenient, and ueeful 
encyclopaedia. The ninth volume has just been issued. Among 
[he more important American articles are found San Francisco. 
St. Louis, St. Paul, Scandinavian Mythology, Sir Waller Scott, 
SeiraRe, 9etving Machine. Shakers, Shakespeare, Shelley, Phil. 
Bheridan, Sherman, Ship- Building, Silk, Silver, Slang, Sotia, South 
Carolina, Spain, Sugar, Spiritualism, etc. These are all copy- 
righted, as are also Die articles hy American authors in all tlie 
volumes issueil. The maps of this number include Rm^Nia, Scot- 
land, South AuBtralia, Spain, and South Carolina, prepared accord- 
ing to the latest geographical surveys. ■' Chamtters's Encyclo- 
peedia" is never disappointing, its articleH ere well up to dale, and 
a large number of entirely new subjects are introduced. The 
illustraiions are incomparably the best ever issued in a work of 
this character. The volumes contain on an average nearly a 
tbooKand pages each. Volume X. will be issued in the fall. J, B. 
Lippincotl Company are the American publishers. 



— Mesurs. Jowph Baer & Co., booksellers, Frankfort, are sell- 
ing the botanical library of the late ProfesHor L. Ju-t, director of 
llie botanical garden connected with the Pol> technicum at Carls- 
ruhe. The list includes many important works in various depart- 
ments of l)otBnical science. 

— In 1874 the British Association published a volume of "Notes 
and Queries on Ant lirc]Kitogy,'' the object Iwing to promote accurata 
anthropological observation on the part of travellers, and to enable 
thofe wlio were not anthropologists themselvefl to supply infor- 
mation wanted for the scientiflc study of antliroi>olotcy at home. 
A fecond edition has long been wanted and a committee was ap- 
pointed hy the British Association to consider and report on the 
best means for bringing the volume up to the requirementa of 
the present time. The committee recoaimended that the work 
should be transferred to the Anthropological Inftitiite. and this 
proposal was accepted, the Association making grants amonnltng 
to £70 to aid in defraying the cost of publication. The new mlf- 
tion has now been issocit, ancordiag to Nafurr, the editors being 
Dr. J. G. Garson and Mr. C. H. Read ; snd everyone who may 
have occasion to nse it will find it thorough and moat suggestive. 
The first part — Anthropography — has been entirely recnet; the sec- 
ond part — Ethnography ^haabeen revised, and additional chap- 
ters ha<e been written. Among the contributors to the volume 
are Mr. F. Gallon, Mr. A. W. Franks, Dr. E. B, Tylor. General 
Pitt-Rivero, and many other well-known authorities. 



Societas Entomologica. 

International Entomological Society, Zu- 

rich-Hottingen, Switzerland. 

Annual fee, ten francs. 

. The Journal of the Society appears twice a 
month, and conaistB entirely of original ar- 
ticles on ontomology, with a department for 
advert iaeroenta. All merabers may use this 
departmi^nt tree of ^?st for advertisements 
relating to entomology. 

The Society conaists of aboat *50 mambors 
in all countries of the world. 

The new volume be^an April 1, 1892. The 
numbers already iseued will be sent to now 
members. 

For information address Mr. Fwrz Buhl, 
President of the Societas Entomologica, 
Zurich-Hottingen, Switierland. 
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— The OpeD Court Publinhing Co., Chicafro, has just ready a 
second i<dition, reviKiI and enlarged, of Oen. M. Triimbuirs 
timely bnok on the tarifl question, " The Free-Trade Struggle in 



— Charles L. Webster & Co. annonnce that they will issue in 
book form Hr. Poultney Bigelow's Dauube articles ileticribiDK his 
canoe voyage down that river, the Litle of the book being *' I*ail- 
dlea and Politics Down the Danube." 

— In Lipphicott' » Magazine Tor J«ly '■ Peary's N'nrMi flreen- 
land Ezpeilition and the Helief " is well and iiiterextinKly covered 
by W. E. HuRhea and Benjainia Sharp. (Icrtrnile Alherton con- 
tributed a short es^ay nn " GeuKisphical Ficliun." 

— Charles H. Sergei & Co., Chicago. hH*e just ii'sui'd in Iheir 
series of Lntin- American Republics "A History t<f Peru," by 
Clements R. Markhnm, which gives a complete hiijtory of the 
oounir; from the conquest to tile present time.. They have In 
press for the annie Bcries " A History of Chile," by Anson Uriel 
Hancock; an.l in active preparation "A History of Hnixil," by 



William Bleroy Curtis; " A HLitory of Argentine," by Mary Aplin_ 
SprHEiie; and "A History of Bolivia," by T. H. Anderson, V. S. 
Minister to Bolivia. 

— Maemilltin & Co. have just ready ''The Barren Ground of 
Northern Canada, " by Warburton Pike, with mRp!<. 

— Chain'it Hardy Co., Denver, Col., have just ready a little 
pamphlt-t. entitled "Review of Ore Deposits in Various Coun- 
triei," by Itmlulf Keck, of Colorado Springs, Col. 

— G. P. Pitln.ioi's Sons have just ready an important work on 
"The EncliHli Lnniniageand English Uraiumnr, being an hiattwi- 
cal Btndy of the sources, ilevelopnient and analogies of the lan- 
guage and of (be principles governing its usages, illustrated by 
copious examples from writers of all perioils.'' by Samuel Ram* 
sey; the tlttli and concluding volume of the " Memoira of Talley- 
rand:" "Enrlh-Durial and (Cremation," a history of earth-burial 
with its attendant evils, and ilie aiUanlages olfered by cremation, 
hy Augustus (1. (.^obb, formerly Presiiicnt of the U. S, Crematioo 
Soclfty and Vi(w- President of the New York Cremation Society, 




Acid Phosphate. 

A wonderful remedy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
the nervous, weak and debiHtat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. 

Dr. Edwin F. Vow, Portland, Me., says: 
"I have used it ia my own oaao when suffer, 
ing from aervoui oz haunt ion, with gratifying 
roaults. 1 have prescribed it for many of 
the various forms of nervous debility, ai 
has never failed to do^good." 

Descriptive pamphlet free. 

RumFord Chsmiol W»tki. Pf<i>lilancB, R. I 
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This book is the result of &n attempt ta 
collect the scattered ootices at fossil resins, 
eicltisive of those on amber. The work ii of 
interest also on accuuat of ilescnptions nT*ii 
of the insects fouod enibeilded in these long- 
preserved exuclBtioiia from early veg^tatioa. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inseited June 19. No resj onse 
to date. 

N. D. C. HODGES, 

874 BROADWAY, NEW YORK 
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DIAMONDS IN METEORITES. 

BY OLIYSB WmPPLS HUNTINQTON. 

fc miDeral cabinet of Harvard CoUeg^e received some 
a^o, through the liberaJity of Francis Bartlett, Esq*., 
' the two large masses of meteoric iron 6rst brought by 
EL Foote from Arizona, and called by him the Cafion 
) iron. This mass of iron, weighing 154 pounds, is in 
ways unique, and chiefly so for the circumstance that 
tains diamonds. 

s fact was first made known by Professor G. A. Koenig 
iladelphia, who found in cutting one of the fragments 
le cutting tool refused to penetrate the wall of a small 
which it chanced to encounter, and this cavity was 
to contain small black diamonds.^ One white dia- 
of microscopic dimensions was said to have been 
but subsequently lost, and no further account of this 
sting occurrence appears to have been published. 
)rder to determine whether other portions of the Cafion 
) iron contained diamonds, the author dissolved a mass 
>ut one hundred grams weight in acid, assisted by a 
y. The iron was supported on a perforated platinum 
lung in a platinum bowl filled with acid, and the cone 
lade the positive pole and the dish the negative pole of 
isen cell. When the iron had disappeared, there was 
D the cone a large amount of a black slime. This was 
tedly washed and the heavier particles collected. This 
le examined under a microscope showed black and 
particles, the black particles being mainly soft amor- 
carbon, while the composition of 4he white particles 
red less easy to determine, though when rubbed over a 
•glass certain grains readily scratched the surface. 
I material was then digested over 'a steam-bath for 
hours with strong hydrofluoric acid, and some of the 
particles disappeared, showing them to have been 
us. Most of them, however, resisted the action of the 
These last were carefully separated by hand, and ap- 
l to the eye like a quantity of fine, white, beach sand, 
nder the microscope they were transparent and of a 
nt lustre. A single particle was then mounted in a 
3f metallic lead, and when drawn aeross a watch-crystal 
e out the familiar singing noise so characteristic of a 
sutter^s tool, and with the same result, namely, of actually 
g the glass completely through. To verify the phe- 
lon, successive particles were used for the purpose, and 
he same result. The experiment was then tried on a 
and the same little mineral point was found to scratch 
almost as readily as it did glass. It was finally ap- 
x> a polished sapphire, and readily scratched that also, 
ig beyond question that this residue of small, white, 
arent grains must be diamond, though no well-formed 
Is could be recognized. 

as long been known that carbon segregates from mete- 
on in the form of fine-grained graphite; and, when 

> American Journal of Sotenee, Vol. zul, No^ombar, 1891. 



Haidinger found in the Arva iron a cubic form of graphite, 
it was suggested by Rose that the crystals might be pseudo- 
morphs of graphite after diamond. More recently Fletcher 
described a cubic form of graphite from the Youngdegin 
meteorite, under the name of Cliftonite.' 

Finally, a meteoric stone which was seen to fall at Nowo- 
Urei, in Russia, in 1886, was discovered two years later to 
contain one per cent of a carbonaceous material, which not 
only had the crystalline form of the diamond but also its 
hardness, so that, instead of being regarded as a pseudomorph 
after diamond, it was compared with the black diamonds of 
Brazil, called ''carbonado.*^' And, lastly, in the Cafion Diablo 
iron we have true diamonds, though of minute dimensions. 
Thus it would appear that, under certain conditions, metallic 
iron is the matrix of the diamond. 

Now, we further know that when cast iron is slowly cooled 
a considerable portion of the carbon separates in the condi- 
tion of graphite. Moreover, the high specific gravity of the 
earth as a whole, as compared with the materials which 
compose its crust, give us ground for the theory that the in- 
terior of our planet may be a mass of molten iron. There- 
fore it would seem to be not an unreasonable hypothesis, 
that diamonds may have been separated from this molten 
metal during the formation of the earth's crust; and a sup- 
port for this hypothesis may be found in the fact that at the 
Kimberley mines of South Africa diamonds occur in, what 
appear to be, volcanic vents, filled with the products of the 
decomposition of intrusive material thrown up from great 
depths. 

The late Professor H. Carvill Lewis, in examining the 
materials from the greatest depths of the South African 
mines, came to the conclusion that the diamonds were formed 
by the action of the intrusive material on the carbonaceoua 
shale there found, and on this ground predicted the discovery 
of diamonds in meteorites;^ but it must be remembered that 
a similar geological phenomenon appears on a grand scale in 
Greenland, and no diamonds have as yet been found in the 
Greenland irons, though they have been so carefully studied 
by the late Professor J. Lawrence Smith and others. 

It is difficult to conceive of any chemical reaction by which 
diamonds could be formed from the action of melted igneous 
rock on coal, and all attempts to prepare diamonds artificially 
by similar means have signally failed. 

The writer yrould urge that the segregation of earboa 
from molten iron is a well-known phenomenon, and the as- 
sociation of diamonds with amorphous carbon in the meteor- 
ite from Arizona indicates that under certain conditions svek 
a segregation may take the form of diamond. The chief of 
these conditions is doubtless the length of time attending 
the crystallization, though it may also be affected by press- 
ure; and if the earth, as many believe, is simply a large iron 
meteorite covered with a crust, it seems perfectly possible 
that if we could go deep enough below the surface we should 
find diamonds in great abundance. 

* Mln.lUff.,7,lSl,lS87. 

* ▲merioan Journal of Sdenoe, uvt, p. 74. 
« Britfah iMooiatlon, ISSe, p. 067. 

IMd, ISBf, !». TKL 
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THE NUMBER OF BROODS OF THE IMPORTED 

ELM-LEAF BEETLE. 

BT C. V. RIIJEY. 

At the meeting of the Entomological Club of the A.A. A.S. 
in Washington last autumn, Professor John B. Smith, it 
will be remembered, gave some interesting observations on 
this beetle, made at New Brunswick, N.J. As the some- 
what astonishing result of his observations, he stated that 
there was but one annual generation, and that the beetles 
actually went into hibernating quarters early in August. 
Professor Smithes statements were so emphatic, and evidently 
based on such careful observations, that they could not very 
well be gainsaid, but as they conflicted with my observations 
on the species in the latitude of Washington, for which I 
have recorded two generations, and exceptionally a third, 
I was anxious the present season to go over the ground 
again, still more carefully than in the past, and, by rearing 
in con6nement the first generation of larvsB from the first 
eggs hatched, to thus verify, in a manner which could leave 
no possible doubt, the facts which I had previously recorded. 

In this brief note, I desire simply to state that at the present 
time (June 30) I have eggs laid by the second brood of 
beetles, i.e., the beetles obtained from larvae which were 
feeding during the month of May and early part of June, 
thus proving, in the most positive manner, that in the latitude 
of Washington there are at least two broods, and that the 
second brood of larvae will be feeding during July. 

The following from the Appendix to the second edition of 
Bulletin 6, Division of Entomology, Department of Agricul- 
ture, October, 1891, will bear repeating in this connection: — 

** One statement in the life-history of the Imported Elm- 
Leaf Beetle, as given in the preceding pages, may have to 
be corrected in the light of the observations of the past six 
years, and that is in reference to the number of annual gen- 
erations. Like other leaf -beetles, this insect occupies an 
extended time in oviposition. The eggs appear to develop 
slowly in the ovaries, and a single female will deposit a 
number of the characteristic little yellow batches. This fact, 
taken in connection with the retardation of certain individ- 
uals of a generation, results in an inextricable confusion of 
broods. Adult beetles, pupae, larvae in all stages, and eggs, 
will be found upon trees at the same time, in Washington, 
during the months of June, July, August, and even later. 
From this fact it is almost impassible to estimate the num- 
ber of annual generations without the most careful breeding- 
cage experiments. There is no evidence that the facts upon 
record are based upon such careful experiments. Glover, 
in the annual report of this department for 1867, page 62, 
says: * After becoming pupae, in a few days the skin of the 
back splits open and the perfect insect crawls forth, furnished 
with wings, by means of which it is enabled to fly to other 
trees and deposit its eggs, thus spreading the nuisance to 
every elm in the neighborhood; or it may ascend some tree 
and lay the eggs for a second generatwrij which destroys 
the second crop of leaves, frequently so enfeebling or ex- 
hausting the tree that it is unable to recover and eventually 
perishes.* Again, in the Annual Report for 1870, page 73, 
he says: * The perfect beetles appear in a few days and im- 
mediately fly up into the tree to lay their eggs for a second 
generation, which frequently destroys every leaf on the 
tree.' 

'^The European records seem strangely silent upon this 
point. In the articles by Leinweber and Frauenfeld, referred 
to upon page 6, there is no indication of the number of gen- 



erations, but it may be inferred that only one, namely, that 
of June and July, has been under observation. Heeger, 
however {loc, cit, p. 114), says that * under favorable cir- 
cumstances there are three to four generations during the 
whole summer. Toward the end of August the insect ceases 
feeding and retires — partly as larvae and partly as beetles — 
to winter rest under fallen leaves, in the cracks of bark, 
holes in the trunks of the trees, and in the ground itself.' 
This observation was made near Vienna. 

^* Our statement upon page 8 was a general one, based upon 
the observations in August. This state of affairs may proba- 
bly hold in more northern regions, but in Washington it is 
safe to say that there are two generations, because, as just 
stated, newly developed beetles (the progeny of those which 
hibernate) appear in early June. These lay eggs, and, in 
fact, egg-laying may continue until the end of September, 
and larvae have actually been found by Mr. Pergande in 
October." 



THE REPTILIAN RATTLE. 

BT S. GARMAN. 

Among the specimens secured by Dr. Georg Baur, in his 
explorations of the Galapagos Islands, there are a number of 
large lizards of the genera Conolophus and Amblyrhynchus, 
which exhibit certain peculiarities in the spines of the dorsal 
crest. Externally each of the spines resembles the rattle of 
a small rattlesnake. The likeness was evidently brought 
about by causes similar to those through which the rattle 
was originated. In a measure, these spines confirm my state- 
ment of the evolution of that organ as published in 1888 
(Bull. Mus. Comp. Zool., viii., 259). Figures 1-4, herewith, 
represent a couple of the nuchal spines in a lateral aspect 
and views, side and front, of one of the dorsal spines of the 
Galapagos lizard, Conolophus subcristatus. On making a 
longitudinal section of any of these spines they are seen to 
be wholly dermal and to contain neither bones nor muscles. 
Their epiderm is a little thicker than that of the scales on 
the flanks. It is apparent that for a time, after hatching, 
growth of the skin was rapid and regular. The spines de- 
veloped during this period were subpyramidal ; they tapered 
so much, on back as on neck, that the slough came off 
readily and was lost. A periodic growth was taken on in 
later stages, and, the spines having become more elongate, a 
slight constriction was formed around the base, from folding 
the skin by bending the spine from side to side. Becoming 
still more elongate, the foldings meanwhile increasing in 
extent and depth, a stage was Anally reached which, may- 
hap aided by shrinkage, retained the epiderm of the spine in 
place as a cap after the general slough was cast. Thus one 
thickness after another was added to the covering of the 
spine, each of the older being shoved farther up, by growth, 
so as to expose below it a band of the newer cuticle. The 
folded lower edge, the collar, of the cap rested in a basal 
groove or furrow, and prevented displacement. Elach cap 
was closely applied to that beneath it, and the spine as a 
whole was solid. Outwardly the spines resemble rattles; 
internally the caps rest one upon another too closely to 
rattle. 

The tip of the tail of the common snake ends in a spine 
somewhat like that in the crest of the lizard. It differs in 
containing a bone, the end of the vertebral column. Slough* 
ing is similar in the two cases, a slight variation only being 
induced on account of the included vertebra. On most 
snakes the spine tapers greatly, and the cap is carried off in 
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thealough. On a few there are conBtrictions aad ridges 
•rannd tfae cap, that recall those ou the spiaes of the lizard. 
Ab it happens, those marked in this manner are the nearest 
fiviag alliea of the rattlesnakes. In the paper on the Evo- 
latioD of the Rattle, above cited, the copperhead, Ancis- 
tradoD (Fig. B), was brought forward as most nearly rep- 
TCMntiog the ancestor of the smaller rattlesnakes. Sis- 
trams; and the bushmaster, X^achesis (Fig. 0), of aorthem 
South America, was suggested as the moat likely for the 
large rattlers, Crotalus. These fonoB were pointed out as so 
nearly approximating a condition from which the possession 
ot a rattle was a necessary consequence that we might at 
any time expect to find individuals on which the caps were 
mechanically retained. M.y conclusions in regard to the 
inception of the rattle seem to be indirectly confirmed by 
what obtains on the lisards. This will be the more apparent 
■f it ia borne in mind that the present development of the 
lattle (Figa. 7-9) embraces much that is a consequence of its 




rigi l-lL BSBbsl iptDCe, and B^ kilonsl iplna of CotudopboinilMnlBtBtU: 
Dti t, tan ol AneUtrodou eoutortrli : Tig. 8, tail nf Laduals mutui ; Pis. 7, 
laMiiliiii eUSnatiu, U birth ; Flfa. B-S, CroMlus oonaiimtiu. 

pcMenion, much that has been induced by its presence and 
va. Tbe greater part of the shortening- for ward in the ez- 
bwnity of the tail, of the (^impacting and consolidation of 
Um poaterior vertebrae, with the enlai^ement of the cap to 
aednde them, and much of the development of the caudal 
■niaeles must be eliminated before one can realize the pri- 
■ar7 condition of the rattle, a condition which was, no 
fanbt, but a little advanced upon that now existing in An- 
and Lacbesis, as sketched in Figs. 6 and 6. 
. Oomp. ISool., Cambrlilis, Maw. 



OPPOSITION OF MARS. 

BT KDOAB L. li*BMia. 

I coming opposition of Mars will be of interest to as- 
■ throughout the world; and extensive preparations 
B being made to observe it The face of the god of war is 
n to be watched, drawn, and photographed with more 
m thao aver before. And the most perfect spectroscopes 
■i* will be tnrned on bis ruddy disk. The sun, earth, 



and Mars will be on tbe same straight line nearly, on Aug. 
3 at 13 b. 13 m., or at 1 h. 13 m. a.U., Aug. 4, 1692. The 
time of the opposition will be favorable for observation, since 
the earth passes its aphelion on July 1, while Mars does not 
pass his perihelion until Sept, 7. That is, the earth will be 
31 days only past the timn when at its greatest distsnce from 
the sun ; and Mara but 35 days from its nearest approach. 
If these dates could coincide — opposition take place when 
the earth is at a maximum and Mars at a minimum distance 
from the sun — then would the earth and Mars be at a 
minimum distance from each other, or 33,864,000 miles; in 
which computation a solar parallax of B.B" and a mean dis- 
tance of Mars of 141,600,000 miles were employed. However," 
since the opposition will occur midway between, it is proba- 
ble that, at the moment of the nearest approach of the two 
planets, they will be distant about 35,600,000 miles. 

The last opposition favorable for close observation was on 
Sept. 5, 1877; at whioh approach, Prosessor Asaph Hall dis- 
covered two minute moons in revolution around our neigh- 
boring world. This important discovery is best given in 
Professor Hall's own language: "The sweep around the 
planet was repeated several times on tbe night of Aug. 11, 
and at half-past two o'clock I found a faint object on the 
following side and a little north of the planet, which after- 
wards proved to be the outer satellite. On Aug. 16 tbe 
object was found again on the following side of the planet. 
On Aug. 17, while watching for the outer satellite, I discov- 
ered the inner one." Perhaps this optical discovery reveals 
the power of modern telescopes in a manner more impressive 
than any other, thus: "Tbe outer one was seen with the 
telescope at a distance from the earth of 7,000,000 times its 
diameter. The proportion would be that of a ball two inches 
in diameter viewed at a distance equal to that between the 
cities of Boston and New York " (Newcomb and Holden, 
"Astronomy," p. 338). 

These moons were seen with the 26-inch glass at Washing- 
ton 1 but now a 36-inch telescope is in waiting for Mars, and 
none can predict what will be discovered. Tbe satellites are 
estimated to be 6 and 7 mites in diameter; and they have a 
most rapid motion. It is well to note some ol tbe facts 
about these bodies that served a great pnrpose, in sweeping 
away that mythology of astronomy, tbe nebular hypothesis. 
Distances from centre of Mars: Deimos, 11,600 miles; Phobos, 
5,800 miles. Times of revolution: Deimos, 30 h. 18 m. ; 
Phobos, 7 h. 89 m. But it requires 24 h. 37 m. for Mars to 
turn on its axis, which divided by 7 h, 39 m. equals 8.88; 
that is, the inhabitants of Mara have 3.88 months of Fbobos 
every day. This moon rises in the west and passes throngh 
a phase in 1 h. 55 m. Deimos is 130 h. S7 m. from rising lo 
rising, or GS h. 18 m. from rising to setting. Its gain over 
the rotation of Mars ia 3" 24' per hour, hence it requires 106 
hours to gain a whole revolution, which, added to the diurnal 
rotation of the planet, gives the 130 b. 37 m. But 65 h. 18 
ra. equals 8.155 months of Deimos; therefore the other satel- 
lite passes more than two full sets of phases while above tbe 
martial horizon, with plenty of eclipses beside. 

The main interest in the next opposition rests in the hope 
thatan accurate map of Mars can be made, or that good photo- 
graphs can be secured, or that the spectroscope may make 
further revelations concerning the absorption of solar rays 
by its atmosphere, or that the lines due to the vapor of 
water may be seeu to better advantage, if possible, than at 
the last. Professor C. A, Young, "Astronomy," p. 337, says: 
"Tbe probability is that its density is considerably less than 
that of our own atin<M$h«t«. ^t. S.'Mi.'Sv'ti* \ia» VwwA. "«>^ 



i8 



SCIENCE. 



[Vol. XX. No 492 



the spectroscope unequivocal evidence of the presence of 
aqueous vapor." 

The idea that water exists on Mars is supported by the 
fact that white patches are seen on the poles, and that these 
vary in size with variations of inclination of the axis toward 
the sun. The white area is now well seen at this ohserya- 
tory on one of the poles. So rapid has been the advance in 
celestial photography, and in spectroscopy, and also in the 
size of telescopic objectives during the last 15 years, that 
without doubt much additional knowledge of Mars will be 
gained in August. 

Knox Collage OtMerrMory, Galeeburg, HL, July 1. 



CROSS-FERTILIZING AND HYBRIDIZING. 

The following excellent suggestions are from the emi- 
nent horticulturist, Professor T. J. Burrill, of the Illinois 
experiment station. The subject is one calling for the co- 
operation of farmers and fruit growers everywhere with the 
experiment stations, for where nature has laid the founda- 
tion for improvement by giving us such a wild seedling as 
the Concord grape, that should be made the basis for further 
work. 

Cross-fertilizing and hybridizing have been carried on to 
some extent, both for the efPects of crossing and for the pur- 
pose of producing, if possible, new varieties of value. A 
number of crosses have been made in the apple, as for in- 
stance, between Ben Davis and Grimes, Ben Davis and 
Minkler, or Ben Davis and Duchess, with a view of getting 
something that will bear like the Ben Davis, but have the 
better quality of Grimes or Minkler, having the keeping 
quality of Ben Davis and the hardiness of tree of the Duch- 
ess. Different varieties of strawberries have been crossed, 
and plants are growing from the crossed seed. Blackberry 
varieties have been crossed, seeds planted, and plants are 
growing. Raspberries have been crossed — bl^ck varieties 
together, red varieties together, black with red, and black- 
berries with raspberries. We have now ready for planting 
more than a quart of seed from crossed raspberry and black- 
berry, or from selected varieties. 

. Results are problematical, but there is certainly great 
room for improvement in our blackberries and raspberries. 
There is entirely too much seed for the amount of flesh. 
When we consider that our apples originated from a crab in 
no way superior to many of our own native wild crabs, and 
the excellence that has been developed by cultivation and 
selection, what may we not expect from our raspberries and 
blackberries, which are so much better naturally ? We have 
only begun with the raspberry and blackberry group of plants. 
I believe none of the blackberries or dewberries now cultivated 
are the result of growing plants from seed, but that all are the 
result of propagating natural seedlings, and it is not at all 
certain that we have yet the best of the wild varieties. Most 
of our raspberries are the result of chance. 

During the past three seasons some work has been done 
in the line of crossing and selecting corn. The results seem 
to indicate that corn grown from crossing two distinct varie- 
ties will be larger than the average of the kinds crossed, or 
where the parents are nearly equal in value. To be sure, 
nothing has yet been reported in that line, though there 
would seem to have been abundant time for seedlings to 
have been grown. If the results of our crosses in corn are 
to serve as an index, we might expect to find in a second or 
iiii'rd £vaeratioa fruit of the Vinifera type on vines of the 



Labrusca. There is a great difference in the susceptibility 
of fruits to the influence of man. Our grapes have bad 
more time spent on them, extending over a longer period, 
than have our strawberries ; yet the results from grapes are 
hardly to be compared with the results from strawberries. 

A small start has been made in the growth of nuts. The 
attempts at improvement heretofore have been confined 
almost exclusively to the pecan and chestnut. Attempts at 
improvement by growing seedlings from the best native 
trees have usually been a disappointment, because the seed- 
lings have been inferior to the tree from which seed was 
taken, just as 999 of every 1,000 seedlings grown from the 
Concord grape have been so inferior to the parent as to be 
unworthy of general distribution. But it must be remem- 
bered that while there are comparatively few chances for 
improvement by growing seedlings there are none from 
simply budding or grafting. 

The filbert and walnut of Europe are too tender for our 
climate. Why may not our hazel-nut and walnut be im- 
proved so as to take their places, and be made valuable crops 
for the rough lands along our streams ? 



NOTES AND NEWS. 



An interesting feature has been added to the first United 
States Food Exhibition, to be held at Madison Square Garden, 
New York, in October next, in the way of a national exhibit of 
daily products. This department will be in charge of Professor 
James Cheesman, who represented the dairy interests of the 
United States at the late Paris Exposition. Professor Cheesman 
has a wide reputation as a dairy expert and as an authority on all 
matters pertidning to the dairy interests. This part of the expo- 
sition promises to be one of its most popular features. 

— The Journal de Colmar of June 19 says : The president of 
the committee entrusted with the erection of a monument to 
Him has received a letter from the maire of Strasburg, in which 
he makes the following statement : *' I have the pleasure of an- 
nouncing that, upon the receipt of your letter of the 28d, relative 
to the participation of the city of Strasburg in the erection of a 
monument to M. Q. A. Hirn, the municipal council has deter- 
mined to contribute to this work the sum of 800 marks. I have 
ordered this amount to be credited to you, and it may be ol»tained 
from the municipal collector, who will transfer it to the treasurer 
of the committee, M. Baer. I trust that the example of Stras- 
biurg will find many imitators." 

— Cornell University closed the college year 1891-2 on June 16, 
conferring above 300 degrees, of which atx>ut one-half were in 
scientific and technical courses, and a large number of which were 
the higher degrees. The graduating class was the largest in the 
histoiy of the University, and is said to have been the strongest. 
The year terminates the connection of a number of the members 
of the faculty with the university, and this fact and the antici- 
pated growth for the coming year will render it necessary to ap- 
point a still larger number of new professors and instructors. 
The indications, judging from the numbers entering at the June 
examinationp, are said to point to an entering class in September 
of not far from 500, and of probably fifteen or twenty per cent 
more in the upper classes and as graduate students, making a 
probable total of about 1,600 in all departments and classes. Sib- 
ley College, with its special and graduate schools and depart- 
ments in mechanical engineering, will prepare for a total of 625 
students, a hundred more than in 1891-2. In addition to new 
appointments already made, it is expected that prof essorshipe will 
be filled in geology, chemistry, and possibly one or two oOier 
subjects; also a- number of assistant professorships and many 
instructorships in all departments, including physics, engineering, 
and mechanic arts. The appointments in scientific departments 
are usually such as demand famfliarity with laboratory instmc- 
tion, especially in electricity and mechanics. 
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— A Geographical Exhibition, we learn from the Proceedings of 
the Royal Qeographical Society, will be opened this summer at 
Moscow, in connection with the two International Congresses of 
Fkehistoric Archasology and Anthropology, which are to be held 
in the ancient Russian capital. The General Staff will exhibit a 
ooUection of all the maps, descriptions, and surveys made by 
Russian travellers in Central Asia, China, and Korea, which are 
depoeited in the Topographical Department of the General Staff 
and the Scienti6c Military Committee. They will show also the 
lecently-published maps, based upon surveys in the Empire and 
adjacent countries. A catalogue of these works is now in prepa- 
ration. 

— The degree of M.A. was conferred, honoris caiiM, upon Pro- 
feawr Edward Sylvester Morse at the recent Harvard commence- 
ment. Professor Morse was bom in Portland, Me., in 1888. 
When but thirteen years of age he began to form a collection of 
minerals and shells. His first occupatioti was as a mechanical 
draughtsman at the Portland locomotive works. Afterward he 
made drawings on wood for a Boston concern. In 1853 he began 
a course of study under Agassiz at the Museum of Comparative 
Zocdogy in Cambridge. In 1866 he founded the American Natu- 
ralist ^ now published in Philadelphia. In 1868 he was made a 
fellow of the American Academy of Arts and Sciences. In 1871 
Bowdoin College gave him the degree of doctor of philosophy. 
In 1874 Harvard elected him to a university lectureship, and he 
was also chosen vice-president of the American Association for 
the Advancement of Science, of which association he afterward 
became president. While studying marine zoology in Japan he 
accepted a professorship in the Imperial University at Tokio. He 
made several other visits to Japan, and formed a collection which 
was recently sold to the Boston Museum of Fine Arts. Professor 
Morse is also the inventor of numerous ingenious appliances for 
both scientific and domestic uses. 

— The British consul in Hainan, in his last report, says, ac- 
cording to Nature, that during the past year he has made two 
joomeys in that island, one to certain prominent hills near Hoi- 
how, known as the ** Hummocks,*' which lie fifteen miles to the 
west, on the road to Cb'engmai, the other a gunboat cruise to 
Hansui Bay. The people at both these places, and presumably all 
miong the north-west coast, though believing themselves Chinese, 
apeak a language which is not only not Chinese, but has a large 
percentage of the words exactly similar to Siamese, Sban, Laos, 
or Mnong. The type of the people, too, is decidedly Shan, with- 
out the typical Chinese almond eye. At one time (1,000 years 
ago) the Ai-lau or Nan-chau Empire of the Thai race extended 
from Yun-nan to the sea, and the modern Muongs of Tonquin, 
like the Shans of the Kwangsi province, the ancestors of both of 
which tribes belonged to that empire, probably seut colonies over 
to Hainan ; or the Chinese generals may have sent prisoners of 
war over. It is certain that some, at least, of the unlettered, but 
by no means uncivilized, tribes in the central parts of Hainan 
speak a type of language which is totally different from that spo- 
ken by the Shan-speaking tribes of the north-west coast. Yet 
the Chinese indiscriminately call all the non-Chinese Hainan dia- 
lects the Li language. The subject, Mr. Parker says, is one of 
great interest, weU worth the attention of travellers. It was his 
intention to pursue the inquiry when making a commercial tour 
of ini^iection round the island, but his transfer to another post 
compels him to abandon his scheme. 

— The latest researches of the Finnish expedition to the Kola 
Fminsula will modify, as we learn from Nature^ the position of 
the line w*hich now represents on our maps the northern limits of 
tree- vegetation in that part of Northern Europe. The northern 
hmit of coniferous forests follows a sinuous line which crosses 
Ifae peninsula from the north-west to the south east. But it now 
appears that birch penetrates much farther north than the conif- 
Moua trees, and that birch forests or groves may be considered as 
Mostitoting a separate outer zone which fringes the former. The 
aoctbem limits of birch groves are represented by a very broken 

as they penetrate most of the valleys, almost down to the 

; so that the tundras not only occupy but a narrow space 

the sea-coast, but they are also broken by the extensions of 



birch forests down the valleys. As to the tundras which have 
been shown of late in the interior of the peninsula, and have been 
marked on Drude*s map in Berghaus's atlas, the Finnish explorers 
remark that the treeless spaces on the Ponoi are not tundras but 
extensive marshes, the vegetation of which belongs to the forest 
region. The Arctic or tundra vegetation is thus limited to a nar- 
row and irregular zone along the coast, and to a few elevated 
points in the interior of the peninsula, like the Khibin tundras, or 
the Luyavrurt (1,120 metres high). The conifer forests, whose 
northern limit offers much fewer sinuosities than the northern 
limit of birch-growths, consist of fir and Scotch fir; sometimes 
the former and sometimes the latter extending up to the northern 
border of the coniferous zone. 

— A sealed bottle containing a paper requesting the finder to 
report the place and date of discovery was thrown into the sea at 
Coatham Pier, Redcar, by Mr. T. M. Follow, on Oct. 8, 1891. On 
April 12, 1892, according to the Proceedings of the Royal Oeo- 
graphical Society, the bottle was picked up by a fisherman off the 
island of Hjelmeso, in the extreme north of Norway. The bottle 
had been immersed for six months, and the shortest distance 
between the two points is 1,400 miles. This observation con- 
firms the genera] set of the currents from the east coast of Britain, 
at first south-easterly and then northerly along the continental 
coast, as shown in Mohn*s map of surface drift in the North Sea 
and Norwegian Sea in Petermann*s '* Erg&nzungsheft,** No. 79, 
for 1885. 

— The Russian Official Messenger (April 22) announces that 
the Ministry of Domains has decided to make, next summer, the 
following explorations in Caucasia: (1) The exploration of the 
mineral springs of the Eastern Caucasus having now been com- 
pleted, to carry out a similar work in Central and West Trans- 
caucasia; namely, the mineral waters of Elhvedur, Uravel, Tsiku- 
ban. Platen, and others, in the governments of Tifiis and Kutais, 
and in the Chemomorsk District ; (2) to continue the systematic 
geological exploration of the government of Tifiis, especially of 
the valleys of the Yora and the Alazan in Kahetia, and their min- 
eral resources, in view of the projected construction of a railway 
in Kahetia; and (S) as the detailed study of the Apsheron naphtha 
region was terminated last year, and the map of the region is 
ready, to complete the exploration of the Caspian coast naphtha 
region, and to explore the nickel ores of Dagbestan. The geolo- 
gist, Simonovicb, and the mining officers, Konshin, Barbot-de- 
Mamy, and Gavriloff, are commissioned for this purpose, while 
M. Rughevich is commissioned to explore the naphtha region along 
the new Petrovsk branch of the Vladikavkaz Railway, which 
yielded last year 15,000 tons of naphtha, and promises to become 
an important centre of naphtha industry. 

— Professor Elihu Thomson, the inventor of the Thomson- 
Houston Electric Company, contributes an entertaining, scientific, 
and thoughtful paper on ** Future Electrical Development,'* to the 
July New England Magazine. He explains the possibilities of 
electricity, in all the public and private conveniences of life, and 
gives practical examples of its application to manufactures, rapid 
transit, and domestic offices, such as cooking, ironing, heatiog, 
gardening, raising fruit and vegetables, etc. 

— Macmillan & Co. announce the issue of a new and extensively 
revised edition of Mr. Bryce's ** American Commonwealth.*' It is 
to be expected that this new edition will take notice of the many 
important changes which have occurred since the work was first 
issued. It is to be copyrighted in America. The same publishers 
have already issued more than half of Stephen's *' Dictionary of 
Biography,*' one volume of which is published quarterly. Thirty 
out of a total of fifty volumes have appeared so far, and the enter- 
prise is so well in hand that there will be no break in the publica- 
tion of the remaining parts. The work when completed will 
contain at least thirty thousand articles by writers of acknowl- 
edged eminence in their several departments. The memoirs are 
the result of personal research, and much information has been 
obtained from sources that have not before been utilized. It has 
been the aim of the editors to omit nothing of importance and to 
supply full, accurate, and concise biographies, excluding, of course, 
those of persons still living. 
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ON THE UNCERTAINTY OF CONCLUSIONS.' 

BT T. C. MENDENHAIX. 

About seven years ago, on the morning of a cold day in 
winter, a rough-looking, scantily-dressed man was observed 
to leave a freight car, which was standing upon a side-track 
near a small country town, and make his way rapidly into 
the fields and woods beyond. 

From his appearance it was evident that he belonged to 
that vast army of tramps which is never in need of mobiliza- 
tion and which carries upon its muster-rolls many who 
possess most of the virtues of the good and none of the 
vices of the bad, liaving lost only the power of further re- 
sistance against continued antagonism and unfriendly en- 
vironment. 

The behavior of this man excited no comment, and his 
existence was remembered a few hours later only because of 
the discovery of the body of a stranger, who had evidently 
been murdered, on the floor of the car which he had been 
seen to leave. Pursuit followed immediately, and capture 
within a day or two. One or two clever detectives interested 
themselves in finding evidence of his guilt, and within a few 
days had prepared a case which lacked little in the detail of 
its elaboration or in its artistic 6nish. 

It was proved that two strangers were seen in the suburbs 
of the town at a late hour on the previous night, although 
they were not together. The prisoner was identified beyond 
doubt as the man who hastily left the car in the morning. 
The murderer had left no means of identi6cation except a 
small piece of muslin, evidently torn from the sleeve of his 
shirt, and which was stained with the blood of his victim. 
On the arrest of the prisoner one or two blood stains were 
found upon his clothing, and, what was more convincing 
than all else, the bit of sleeve found in the car fitted exactly 
into the place in his own garment, from which it must have 
been torn in the struggle which preceded the crime. 

> Address as retiring president, dellrered Jan. SO, 188S, before tbe PliUoeo- 
pbloal Society of Washington. 



While all of this evidence might be classified as ** circum- 
stantial,*' it was so complete and satisfactory that no jury 
could be expected to entertain serious doubt as to the guilt 
of the prisoner, and, in spite of his protestations of inno- 
cence, a sentence to life imprisonment was in accord with 
the judgment of the general public. 

Only a few weeks since this man was set free and declared 
to be innocent of the crime for which he had already served 
seven years at hard labor, the misleading character of the 
evidence on which he was convicted having been exposed 
through the voluntary confession of the real criminal. The 
facts thus brought out were, briefly, as follows: — 

There were three men in the case. The flrst, who was 
afterward murdered, slept upon the floor of the car when 
the second, the real murderer, entered it. In the dark he 
stumbled over the sleeping man, who awoke and immediately 
attacked him. The quarrel did not last long, the original 
occupant being left dead upon the floor of the car while the 
murderer quickly made his escape, leaving the village and 
neighborhood behind him as far and as fast as possible. An 
hour or two later the third man, seeking shelter and sleep, 
flnds his way into the car, and dropping on the floor, is soon 
in a deep slumber. He awakes at break of day to find that 
a dead man has been his companion, and to see that his own 
sleeve is smeared with the blood of the victim. Alarmed 
by this discovery, and realizing in some degree the perilous 
position in which he is thus placed, he tears off the stained 
portion of his garment, and, hastily leaving the car, he flees 
from the scene as rapidly as possible. 

Nothing can be more simple or more satisfactory than this 
account of the affair, and yet nothing is more natural than 
that he should be accused of the crime and brought to trial. 
The evidence against him was convincing, and it was all abso- 
lutely true. It was not strange, therefore, that his conviction 
and imprisonment should follow. 

It will doubtless appear to many that the foregoing is too 
closely allied to the sensational to serve fitly as an introduc- 
tion to an address prepared for a society of philosophers, and 
I am ready to acknowledge the apparent validity of the crit- 
icism. I am led to its selection, however, because it is an 
account of an actual occurrence, which illustrates in a man- 
ner not to be misunderstood a not unrecognized proposition 
to a brief exposition and partial development of which I ask 
your attention this evening. This proposition is that, in the 
treatment of many questions with which we are confronted 
in this world, our premises may be absolutely true and our 
logical processes apparently unassailable and yet our conclu- 
sions very much in error. 

No department of human knowledge or region of mental 
activity will fail to yield ample illustration and proof of this 
proposition. An astonishingly large number of debatable 
questions present themselves to the human intellect. Many 
of them are conceded to be of such a nature that differences 
of opinion concernirg them must continue, perhaps, indefi- 
nitely. 

But there is a very large and a very important class of 
problems, the solution of which is apparently not impossible 
and often seemingly easy, regarding which the most diverse 
views are most persistently held by persons not differing^ 
greatly in intelligence or intellectual training. 

Men whose business it is to weigh evidence and to reach cor- 
rect conclusions, in spite of inadequacy of information and 
perversion of logic, constitute no exception to this statement^ 
but, on the contrary, furnish many of its most notable illus* 
trations. 
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liany of the questions which present themselves to our 
jurists and juries are simply questions of fact, and the testi- 
mony on which the determination of such questions depends 
often comes from persons who are neither interested nor dis- 
honest. In such cases it ought to he easy to reach a true 
conclusion, hut there is often failure, growing out of honest 
differences of opinion. 

An eminent attorney not long since referred in conversa- 
tion to a certain decision of the Supreme Ck>urt of the United 
States concerning which there had heen a strong dissenting 
minority. The question was one which involved neither 
passion nor politics, and he declared that to him it seemed 
utterly impossible for a disciplined mind to reach other than 
one conclusion regarding it 

In any review of this subject, such as is here suggested, it is 
neither necessary nor proper to refer to the numerous in- 
stances of utter failure in our judicial system, attributable to 
a lack of integrity on the part of those who administer the 
laws or to the mischievous results of appeals to passion or 
prejudice by unprincipled advocates. It is sufficient to recog- 
nize the fact that failure in the administration of law is not 
uncommon where witnesses are honest, juries intelligent and 
weU-meaning, and judges incorruptible. 

The rapidly increasing number of controversies within the 
church, to say nothing of those in which the disputants are 
00 opposite sides of the wall, show conclusively that the 
logic of the theologian must sometimes gfo at a limping gait. 
In political or social economy there is great diversity of 
opinion among good and able men. Certain financial legis- 
lation by Congress is honestly thought by many people to be 
necessary to prevent widespread disaster and the financial 
ruin of one of the largest and most important classes of our 
citizens; by other equally intelligent and equally honest men 
such action on the part of the National Legislature is con- 
demned as dishonest in principle and sure to be fatal to the 
business interests of the country. 

A large number of able and patriotic men address them- 
selves to the solution of the problem of the adjustment of 
duties upon imported merchandise. All have access to the 
■ame store of experience; the discussions and investigations 
of the past are open to all alike. In the end, however, their 
conclusions, even as to elementary principles, are diamet- 
rically opposed to each other. 

But I have neither the time nor the disposition to enter 
into an exhaustive examination into the miscarriage of logic 
in the regions of politics, religion, or social science. I must 
restrict myself to some consideration of the uncertainty of 
conclusions reached by what may be broadly included under 
the general term ** the exact sciences," a division of the sub- 
ject not unlikely, 1 hope, to be of some interest to menibeis 
of this society. 

At the threshold of the investigation we are confronted by 
the term ** exact sciences," and it is of the utmost importance 
to reach a clear understanding of the meaning of this phrase, 
in the beginning. By some writers its application is limited 
to the mathematical sciences or substantially to pure math- 
ematics. This does not seem, however, to be in accord with 
the general usage among scientific men, and a wider signifi- 
cance will be here given to it. 

Pure mathematics may, and possibly roust, be regarded 
as a mode of thought; as symbolic logic; as an abridgment 
of mental processes by the selection of that which is com- 
mon to all, and its formal expression by means of signs and 
symbols. Intellectual operations which, on account of their 
complexity and length, would be possible only to a few of 



the highest capacity are by the aid of mathematics brought 
within the range of the many. In virtue of the simple and 
beautiful nomenclature of the science, one can see at a glance, 
in a formula or equation, the various relations, primary and 
secondary, direct and implied, which exist among the sev- 
eral magnitudes involved, which, if expressed or defined in 
ordinary language, would be beyond the understanding of 
most intelligent people. 

The principles and rules governing mathematical opera- 
tions have been, in the main, so well worked out and so uni- 
versally agreed upon that in mathematics one can hardly 
go astray, at least not without the certainty of almost imme- 
diate detection and conviction at the hands of many skilled 
in the use of this wonderful intellectual device. When deal- 
ing with quantity in the abstract, or with matter under just 
such restrictions or possessed of just such properties as are 
prescribed, mathematics becomes a machine of certain per- 
formance, the output of which can only be in error through 
the conscious or unconscious mistakes of the operator. As 
such it challenges the admiration of all, and it must forever 
be regarded as among the first, if not, indeed, the very first, 
of the few really splendid creations of the human intellect. 
When Plato, in reply to a question as to the occupation of 
the Deity, answered, *'He geometrizes continually," he em- 
phasized the dignity and the incontrovertibility of mathe- 
matical reasoning. 

It is no refiection, then, upon the importance and value of 
the science of mathematics to leave it upon the pedestal 
which it rightfully occupies, considering it as separate and 
apart from other sciences. In their development it may 
and does play a most important part, in which, however, it 
is identiOed rather with the investigator than with the sub- 
ject investigated ; for, in studying the elementary principles 
of abstract dynamics, one may follow the now somewhat 
antiquated and cumbersome processes of Newton or the more 
simple and elegant methods of Clifford or Maxwell, but the 
results will in all cases be the same. 

Before finally dismissing the pure mathematics, however, 
especial attention must be invited to one or two principles 
involved in their application by way of contrast with the 
condition of things which exists in the domain of the other 
sciences. It is sometimes declared by way of a criticism of 
mathematics that *' what comes out of it is never better than 
what goes in." In a certain narrow sense this is true, but 
in a broader and truer sense it is as false as it would be to 
say that grain and fruit are no better than the soil from 
which they spring. 

The mathematician has the great advantage over the 
physicist, the chemist, or the geologist that he not only can, 
but almost necessarily must, completely define the elements 
with which he has to deal. If he deals with matter, before 
he can put it into his equations he must needs restrict it as 
to form and dimensions and endow it with definite physical 
properties, the relations of which are capable of analytical 
expression. If, after this, his power of analysis is sufficiently 
great, the conclusions which he reaches can have no element 
of uncertainty in them, provided always they are considered 
as referring only to the supposititious material with which 
the investigation was begun. That the conclusions are not 
in harmony with known phenomena is evidence only of the 
fact that the material of nature is not the material which is 
symbolized in the formula, and that certain properties which 
are common to both are modified in the former by the pres- 
ence of others which are not attributed to the latter. When 
MacCullagh, Neuman, Stokes, Sir William Thomson, orMax- 
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well, each evolves a dynamical or mechanical theory of light, 
' m lack of agreement among them or with known principles 
of optics can generally be traced to the fact that the medium 
IB which they suppose the action to take place has not been 
endowed with the same common properties by all, and that 
in every case it falls short of an exact representation of the 
real ether itself. With this important restriction upon 
mathematical reasoning kept continually in mind, mathe- 
matics may be safely set aside as the ''one science of pre- 
cision.*' 

What, now, are the characteristics of the so-called * * exact 
sciences '' other than pure mathematics ? Without attempt- 
ing a rigorous definition or a precise classification, it is sufii- 
eient for the purpose at hand to declare that the exact sci- 
ences are those whose conclusions are capable of being, and 
for the most part are, established by experiment and verified 
prediction. 

Among these exact sciences the most notable, in degree of 
exactness, is the science of astronomy. Although the con- 
clusions reached in the study of astronomy may not in gen- 
eral be established by experiment, the marvellous accuracy 
with which its predictions are verified has long ago placed 
it far in advance of other sciences. An inquiry into the 
cause of this excellence will not show that the logic of the 
astronomer is any more rigorous than that of many others 
engaged in scientific research, but rather that the premises 
on which he reasons are simpler, and, what is of greater im- 
portance, more nearly sufficient. Until a very recent period 
in its history, astronomy, although dealing with matter, has 
been concerned almost entirely with only one of its many 
properties. The one property thus far assumed to be com- 
mon to all matter is that long-known but still mysterious 
attraction in virtue of which there exists a stress between 
every particle and every other, particle in the universe, ac- 
cording to a law the discovery and exposition of which justly 
entitles Newton to be considered the greatest philosopher of 
all ages. It happens that the hundreds and possibly thous- 
ands of other properties possessed by, or inherent in, matter 
have little if any influence on the dynamics of masses widely 
separated from each other, and therefore a knowledge of the 
law of gravitation seems to be sufficient to enable the astron- 
omer, having, of course, obtained the necessary data from 
observation, to trace the paths of the planets and to foretell 
the configuration of the heavens many years in advance. 
Within the past twentj'-five years, however, the splendid 
discovery of spectroscopy, aided by great improvements in 
photography, has given rise to a new astronomy, known as 
physical, as distinguished from gravitational astronomy. 
The new science deals with a matter of many properties, 
some of which are but little understood. While its conclu- 
sions are of vital importance and of intense interest, they 
result from deductions in which the premises are insufficient 
and are proportionately uncertain. The new astronomy 
must for a long time abound in contradictions and contro- 
▼ersies, until, and largfely through its development, we shall 
possess a knowledge of the properties of matter when sub- 
jected to conditions differing enormously from those with 
which we are now quite fauiiliar. Because one astronomer 
declares that the temperature of the sun is 20,000^ F., and 
another, equally honest and capable, says it is not less than 
90,000,000^ F., it must not be inferred, and it never is, except 
by the superficial, that the whole science of solar energy is a 
tisBoe of falsehoods, and that those engaged in its development 
are deliberately planning an imposition upon the general 
piib^H* ICven such widely varying results as these may be 



based on observations that are entirely correct and experi- 
ments that are beyond criticism. The discussion of the re- 
sults obtained by observation and experiment may follow, in 
both cases, the very best models, and yet the conclusions may 
be erroneous and contradictory, owing to the insufficiency of 
data in the beginning. 

Unfortunately the omission of one or more important 
quantities from the equations of condition is not always 
known or suspected. The older, more exact astronomy is 
occasionally caught tripping in this way. An interesting 
example of recent occurrence is to be found in certain ob- 
servations for stellar parallax made a few years ago by 
members of our own society. The observations were long 
continued, the instruments used were of a high character, and 
the observers were skilful. These conditions unquestionably 
promise success. It was something of a surprise, therefore, 
when a reduction of the observations gave for the parallax 
a negative result. As such a result could in no way be pos- 
sible, except, perhaps, through the assistance and interven- 
tion of a curvature in space (in virtue of which if a man*s 
vision was not limited he would, by looking straight for- 
ward, see the back of his own head), it was assumed that the 
work was not as well done as it seemed to be, or that some 
imperfection in the instrumental appliances had been over- 
looked. It now appears, however, that this record may be 
reopened, and that the results may prove to be of as great 
value as originally anticipated. Besearches carried on dur- 
ing the past year or two have with little doubt established 
the fact that the latitude of a point on the earth^s surface is 
not a fixed quantity, but that on the contrary it varies through 
a small range during a period somewhat greater than a year. 
It is believed that if this hitherto unsuspected variation be 
applied to the parallax observations, referred to above, the 
seeming absurdity of the result will vanish. 

If astronomy, the foremost of the exact sciences, is not 
free from the fault of basing conclusions upon insufficient 
premises, it will not be expected that among other sciences 
the evil will be of less magnitude. 

When we consider the sciences of heat, light, electricity, 
magnetism, and other specially investigated properties of 
matter, all of which are usually included under the general 
head of ** Physics," we meet with a formidable rival of as- 
tronomy in the extent to which they are entitled to be con- 
sidered as exact sciences. 

Physics treats of all the properties of matter, not omitting 
that which is the special domain of astronomy. As if this 
were not enough, the demands upon the science are such that 
it must also deal with that which is not matter, or, at least, 
is not matter in the ordinarily accepted sense. Although 
physics deals with all of the properties of matter, no physi- 
cist knows them, or, possibly, half of them. Perhaps not 
one of them is entirely and completely known. It would 
seem, therefore, that this science must of necessity be one of 
uncertain conclusions. That it is far from deserving so 
sweeping a criticism is due to the fact that the properties of 
matter are not so closely interrelated as to make it impossi- 
ble to isolate one or more of them in experiment, and thus 
the problem is vastly simplified. It is probably impossible 
to do this rigorously in any case, so that there must always 
remain a small residuum of uncertainty due to the interfer- 
ence of unknown or imperfectly understood properties of 
matter. 

Thus it is possible to treat a mass of matter as though it 
possessed mass only, ignoring its electrical, magnetic, or 
optical properties, its relation to heat, its elasticity, and other 
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^^c«l characteristics, and investigate iU behavior under 
tbe law of gravitatioo alone; its optical properties may be 
tauMiid to be nearly independent of its relation to heal, eleo- 
tricity, Tnagnetism, et«., and so, in turn, each characteristic 
be studied alone and equations obtained in which 
tlic number of constants is comparatively small. It iff only 
•fter this plan has been pretty thoroughly worked out that 
it becomes possible to investigate the interrelations o< these 
Tttiions properties, which are often obscure and difficult of 
J«ection. Their discovery, however, especially one or two 
pvat general izal ions pertaining to theoi, such as that of the 
conservation of energy, must be regarded as the grandest 
triampfa of physical science. 

The science of physics is that which is most drawn upon 
in the forntatiou of the so-called applied sciences. Wedded 
to mathematics as it is (and no amount of personal abuse on 
atber side can ever furnish good reason for divorce), it be- 
mother of engineering in all of its various forms. 
TbrouKh and by it, the forces of nature have been directed, 
ibe etetnents have been subdued and some of them over- 
eome, and man has made himself master of the world. Its 
lilous progress has, therefore, been observed by the 
people, and is understood by them perhaps to a greater degree 
an that of any other science. The most eloquent orators 
id the ablest writers have employed their genius in sound- 
ing its praises. 

It is not too much to say that when intelligent people 
qieak. in a general way, of the wonderful things which sci- 
haa accomplished during the past half-cenlury, they 
bave in mind, for the most part, the applications which have 
been made of discoveries in physical science. I think no 
can justly question the assertion that of the several 
es which have produced the splendid advances in the 
■lateriul intere.sts of the whole world during the nineteenth 
itury, science has contributed far more liberally than all 
lers. So remarkable have been her achievements that all 
I people have come to look upon her as being nearly, if 
i quite, infallible. A reputation of which the votaries of 
may be proud bas been established, but, at the same 
tioae, one difficult to maintain. Here, as elsewhere, it is a 
good name only that is worth counterfeiting. It is quite 
worth the while of one devoted to the interests of pure sci- 
ence alone to occasionally inquire whether an impure article 
is not being placed upon the market. However indifferent 
he may be to the welfare of the general public, his own self- 
iali instincts should incline him to such a course. He can- 
not clear his own skirts by declaring that the public deserves 
to be humbugged if it permits itself to be, for in this, as in 
everything else, the counterfeit when successful is not read- 
ily detected, and it is often made to appear more attractive 
tlian the genuine article. 

In respect to this matter physical science presents two as- 
pects. In a large degree it is a science of certain conclu- 
sions, and any false deduction is readily exposed by means 
of the many severe tests to which it may be subjected. On 
the other hand, in some of its branches it has not yet been 
found possible to isolate the elements which form a raiher 
complex whole, and it therefore remains an observational 
father than an esperimental science. In the latter aspect it 
becomes comparatively easy prey for charlatans and well- 
meaning but ignorant n on -professionals. 

In no department of physical science is this better illus- 
trated than in meteorology, the oldest and most abused of 
all sciences. From its early days, when weather forecasts 
vere expressed in simple rhyme, to the present, when they 




are issued in a prose which in its scope and richness of rocab- 
ulary sometimes excites our highest admiration, meteorology^ 
has been a favorile victim of pretenders, conscious and un- 
conscious. For years the people, after having first believed 
in, have patiently borne with, the predictors of disaster in 
the form of abnormal meteorological disturbances. They 
have suffered great mental distress, and they have lost enor- 
mous sums of money on account of floods, tidal waves, and 
earthquakes which never came, rains that never fell, and 
winds that never blew. They were becoming accustomed 
to this sort of thing, and were beginning to understand the 
spirit which guided the real meteorologists as manifested in 
the efforts of the great weather bureaus of the world, our 
own among the first, to foretell with a good degree of cer- 
tainty what might happen within the neitt twenty or thirty 
hours. But not many months ago they were again brought 
to a high pitch of meteorological excitement by the some- 
what sudden and certainly unexpected appearance of the 
"Cloud-compelling Jove." He came not in the singular, 
but in the plural, and each of him brought the best and 
most scientific device for producing a rainfall whenever and 
wherever a sufficient thirst was found to exist. The history 
of this new industry cannot yet be written. It is still in its 
infancy. The fallacy of its methods has already been com- 
mented upon in a public journal, by a- distinguished mem- 
ber of ojr own society, hut a few remarks upon its some- 
what meteoric career during the past season will not be out 
of place in connection with the subject now under consider- 

The columns of the daily press reflected the general inter- 
est which was felt in the matter, especially in parts of the 
country where rainfall was greatly needed. As is always 
the case under such circumstances, the strong and entirely 
natural desire Iha^its artificial production might be accom- 
plished was soon converted Into a belief that it had been, 
and a readiness to accept the flimsiest sort of evidence of 
relation between the means employed and the end sought. 
This confidence materialized, or better, perhaps, was taken 
advantage of in the formation of an " Interstate Artificial 
Rain Company. Limited " (I am quoting from the daily pa- 
pers of Nov. 10, 1891), which, after the manner of its kind, 
was apparently organized not for the purpose of actually 
producing rain, but for the formation of other joint-stock 
companies ready to purchase the secret method of doing it. 
An alleged experiment, on which a business transaction was 
based, is thus described: — 

" The party arrived in the city on Sunday, Nov. 1. and 
commenced operations on Sunday evening in a small out- 
house on the edge of town. The conditions were extremely 
unfavorable for rain. No results could be seen at first, but 
on Friday the sky became overcast with clouds. On Satur- 
day a high south wind prevailed, and on Saturday night 
some ruin came from the south-west. On Sunday rain fell 
all day, and at night a norther arose. Reports from 100 to 
ISO miles around this town show that rain fell on Sunday in 
most localities in considerable quantities." So convincing 
was this to the buying company that the secret process was 
purchased by thera for the sum of *50.000, "after which," 
the account rather unnecessarily adds, the selling company 
" left for home.'' But a business so profitable as thin was 
not to be long without competition, and a few weeks later a 
telegram is sent to the leading newspapers of the country, 
announcing that a professor in a western State (it is pleasant 
to note that most of these public benefactors are "professors") 
is prepared to furnish rain more promptly and at less cost 
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than the genius whose machinery and methods have invited 

blic approval. Proposals to do the county sprinkling at 
fto much per acre are invited and offered, and at one time 
it seemed as if the whole business would be ruined by over- 
production. 

One of the most interesting phases of this subject was the 
attitude in reference to it assumed by a large part, possibly 
the greater part, of the intelligent public. It was one of 
expectancy and limited confidence. ** Why not?" was com- 
monly asked. ** Look at what science has done within the 
last twenty-five years. Can anything be more astonishing ? 
and is the artificial production of rainfall more difBcult and 
more wonderful than many things which are now common- 
place ? " To many the logic of the experiments was con- 
vincing. After many battles rain had fallen, long lists of 
examples have been prepared, and hence it must be possible 
to produce rainfall by cannonading. If these views were 
entertained by a considerable number of intelligent people, 
and it is believed that they were, the situation is one which 
ought to be full of interest to men of science, involving, as 
it does, both a tribute and a warning. 

It would be good for all if the intelligent public was iu 
the habit of looking a little more below the surface of things. 
It is too much in the way of assuming that the president of 
the company engaged in exploiting an important invention 
or device is the genius who first discovered the principle in 
virtue of which it operates. It loses sight of — no, it does 
not lose sicrht of, because it never knew — the patient toil, 
the unselfish devotion, and, what is perhaps more impor- 
tant, the unflinching honesty with which a few men of the 
highest intellectual capacity have from the earliest times 
given themselves to the study of the laws of nature. 

It would surprise the public to know how long ago and 
by whom many of the most recent and most brilliant appli- 
cations of science were made possible. Would it not be in 
the interest of all if men of science were more ready and 
willing to take the intelligent public into their confidence; 
and would not the public, if familiar with the history of 
scientific investigation and accustomed to scientific modes of 
thought and criticism, be less the prey of charlatans and 
well-meaning but ill-informed enthusiasts ? A better knowl- 
edge on both sides would lead to a better appreciation of 
both sides, and the real worker in science would seldom go 
without that public recognition which has too often been 
denied to the ablest men. !No better illustration of this can 
be found than in tlie life of the distinguished first president 
of this society, to stand in whose place must always be an 
honor to any man. With his great work as secretary of the 
Smithsonian Institution the public is fairly well acquainted, 
and it has not been backward in bestowing honors in recog- 
nition of that work. Unfortunately, comparatively few know 
of what must be regarded, I think, as his greater work, the 
original researches in which he was engaged, and in which 
he was so singularly successful, before he became identified 
with the institution to which he gave the greater part of his 
life. Scant justice has yet been done to this important part 
of a career which must always be an inspiration to members 
of this society. 

But I am warned that the brief time during which I can 
claim your attention to-night is quite insufficient for any- 
thing like a full exposition of the theme which I have se- 
lected, and I must, I fear, somewhat abruptly turn about in 
order that I may leave with you in somewhat more definite 
language one or two thoughts which I have attempted to 
develop by illustration and example. 



Recurring to the unfortunate victim of circumstantial evi- 
dence, whose experience was related in the beginning, it will 
be admitted that the judge who charged, the jury who con- 
victed, the witnesses who told the truth, and the approving 
public were all in error, in that they failed to recognize that 
there ^as another way of explaining what had happened. 
It does not necessarily follow that the explanation which ex- 
plains is the true one. There are many natural phenomena 
which are in entire accord with more than one hypotbeaia. 
Indeed, there are some things which may be perfectly ac- 
counted for on an infinite number of suppositions, but it does 
not follow that all or any one of them mus^be accepted. There 
is nothing especially novel in this proposition, but I submit 
that to a failure to keep it in sight must be attributed a large 
measure of the uncertainty of the exact sciences, as well as 
much useless and bitter controversy in science, religion, eth- 
ics, and politics. 

As a sort of corollary to this proposition I suggest that 
many reasoning and reasonable people are indifferent to, if 
not ignorant of, the fact that the value of evidence is greatly 
dependent on the way in which it arranges itself. To many 
this may be made a little clearer if I borrow a phrase from 
one of the most exact of modern sciences and speak of evi- 
dence as presenting itself in series or in parallel. Without 
pushing the analogy further, the superior strength of the 
latter arrangement will be evident upon reflection. On an- 
other occasion, I have referred at some length to the nu- 
merical representation of the value of testimony, and to some 
conclusions which are easily reached. As bearing upon the 
subject in hand, a single example of this method of treat- 
ment may be useful. 

Let there be two witnesses, A and B. Suppose that A 
tells the truth 51 times out of 100; that is to say. assume 
that honesty holds the controlling share in his stock of moral 
principles. Let B be equally truthful and no more. Then 
if these two testify independently to the occurrence of a cer- 
tain phenomenon it is more likely to have occurred than if 
either one alone bore witness. This is evidence in paralleL 
If, however, A testifies that B declares that the thing hap- 
pened, it is less probable than if based on the testimony of 
either alone. This is evidence in series. Put as boldly as 
this, no one doubts the higher value of the first arrange- 
ment; but it is believed that a more careful consideration of 
this distinction will do much to secure a better judgment, 
not only where human testimony is involved, for here it has 
long been an established principle, but where conclusions 
are based on observation and experiment. 

It is of the utmost importance, therefore, that men of sci- 
ence, before accepting a theory or a hypothesis as final, 
should carefully scrutinize the steps by which it has been 
established to see that they are not only sufficient but neces- 
sary. The true philosopher will be slow to claim that the 
theory which he finds sufficient to explain all of a given 
class of facts is the necessary and true one; he will be con- 
stantly on the lookout for a new fact which his theory will 
not quite explain, and he will have much consideration for 
his friendly competitor who finds a different hypothesis 
equally satisfactory and efficient. Above all, he will not 
pride himself on the steadfastness of his views, and will 
rarely bind himself to be of the same opinion this year as 
last. 

If the,general public could be made to understand the 
limitations by which science is circumscribed, the tentative 
and ever progressive character of scientific investigation, it 
would be good for the public and good for science. 
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The human race is greatly handicapped hy the presence 
of a good numher of people who strenuously ohject to being 
disturbed. During a decade, generation, or century these 
good but sometimes unpleasant people plant themselves 
along certain lines in the domain of science or politics or 
religion, proclaiming essentially that '*here and here only is 
the truth, and here we fix ourselves forever/' After awhile 
they somewhat unwillingly and with no very good grace 
move forward into a new position, again honestly affirming 
and believing that the end has been reached. A better 
knowledge and a broader human sympathy would reveal to 
them the hitherto unsuspected fact that truth may at the 
aame time be here and there. 

In the dissemination of this knowledge and the cultivation 
of this sympathy, science should lead, not follow. No sci- 
'ODtific organization so young in years has done more along 
these lines, especially by reason of its extensive membership 
and the vigor and enthusiasm of its branches, than the so- 
'Ciety over whose deliberations during the past year I have 
been permitted to preside. 

For the honor thus bestowed I beg now to make my for- 
mal and grateful acknowledgements. 



BEMARKS UPON THE GRAPHIC SYSTEM OP THE 

ANCIENT MAYAS. 

BT HILBOBNE T. CRSSSON, A.M., M.D. 

A Mata hieroglyph may be a single character by which a 
meaning is expressed by the sound of the name of the thing 
represented, or it may have a number of components that 
convey by a similar method a series of ideas. The ^glyphs 
of Kukuitz and of CatMC in the Codex Troano are examples, 
and another is that over the figure of Ktikulcan, or Ikilcab, 
the so-called long-nosed god, of whom representations appear 
so frequently in the difi'erent Maya codices. 

The figures of gods, with their head- dresses and the objects 
represented by the Maya scribes in the Codex Troano and 
other manuscripts, may be composed of a series of hiero- 
glyphic elements suggesting the names of gods and their 
attributes or of some of the various characters which they 
impersonate. An example of this is the head-dress of the 
long-nosed god of the Codex Troano, which reads Ikilcab, 
while his girdle expresses by phonetic elements the name 
Kukuitz, who seems also to have been Kukulcan, Ikilcab or 
Oiuoc, and Itzamna, It is not improbable that Kukuitz, 
Kukulcan, Ikilcab, and Itzamna is the Hunakbu, or one 
God spoken of in the Codex Troano and referred to on the 
hieratic tablets, Casa No. 2, Palenque. 

I notice that in the photographs of the ancient cities of 
Yucatan and other portions of Central America, that which 
we have hitherto considered as architectural ornamentation 
of Maya design is ikonomatic decoration, and a notable in- 
stance is the name Chirchen-itza on the palaces of that 
ancient city, which are repeatedly recalled by Chi and itza, 
and less frequently by repetitions of the word Chen, I make 
this assertion subject to further alteration and improvement, 
as I have not examined the buildings themselves, being 
obliged to depend upon bad photographs and still worse 
wood-cuts. 

The hieroglyphs and ikonomatic ornamentations of Pa- 
lenque, Chi-chen-itza, Labna, Tikul, Lorillard City, and 
Copan, judging by photographs taken at these places, seem 
to be allied to one another, but those of Uxmal are more 
aichaic, with the exception of Copan. 



The plan I have adopted in my analysis of the various 
components of a 'glyph, those standing for the sounds of the 
names of the things represented, is based upon the idea that 
the Maya script, both hieratic and demotic, is similar to the 
higher grade of picture-writing suggested by M. Aubin, in 
his analysis of the name Itzco-atl, — represented by the con- 
ventional sign for water, obsidian attachments to the shaft 
of the arrow, and a vase or pot, — which by reference to his 
work will more fully appear. 

Proceeding upon this plan, I endeavored to analyze Landa's 
Key, and have found that the Maya scribe simply gave 
'glyphs, whether simple or combined together, that oarrM 
out Landa's pronunciation of the Spanish alphabet, bj means 
of characters which stood for the sounds of the names of 
these letters. 

The hieroglyph of a tarantula or centipede, figured in the 
Troano plates — a claw pinching a rope attached to the foot 
of a deer-like animal, and also a hand attached to the same 
insect-like figure in the act of pinching — suggested the vari- 
ous curved 'glyphs of the verb C*t (Maya, to bite), which 
are, I believe, in connection with the parrot 'glyph, Moo, a 
part of the primitive elements of the Maya alphabet. From 
this I have obtained Cb^, Cha (or Che), Chi, Cho, Chu, and 
from the Moo (parrot) 'glyph has been obtained a, e, i, o, u. 
This system has been applied successfully to the rendering 
of the components of the day-signs of the Troano manuscript 
and those of the Chilan Balaam of Kdua, using Dr. Brinton^s 
plates for the work — those published in his essay upon the 
books of ''Chilan Balaam," pages 16 and^l7. 

In several cases certain 'glyphs, such as that of Ikilcab, 
Cauac, and Itzamna, have suggested meanings so clearly 
expressed that the words were easily found in the vacubu- 
lary of the Abbe Brasseur de Bourbourg, and had such a 
strong resemblance to objects and 'glyphs carried by the 
figures to which they belonged, that I venture to think the 
alphabet which I have arranged will eventually work suc- 
cessfully. It is based upon studies of the hieratic script 
made while at the Ecole de Beaux Arts in 1875-76-77, and 
work done on the Troano script in 1880; these researches 
being thrown aside and recommenced since Jan. 1, 
1892. 

Although Dr. Thomas and myself have proceeded in 
methods totally different from each other, and have never 
yet met to make comparisons, in quite a number of cases our 
methods have shown like results. I have mailed Professor 
D. G. Brinton, and the first named gentleman, proof of this 
similarity of interpretation, and may also add that before I 
received a copy of Prof essor Tliomas's ** Key " I had mailed, 
and I venture to say both these gentlemen had received, my 
analysis and arrangement of the Maya signs of orientation, 
viz., Chikin, West; L<xkin, East; Schaman, North; Nohol, 
South. My arrangement of these signs corresponds to that 
of de Bosny and Thomas. The first sign of orientation on 
the list was determined by the C^i 'glyph. 

I mention the correspondence of my work with that of 
Professor Thomas to show that this similarity of interpreta- 
tion, referred to, cannot be the result of mere guess- 
work. 

The aspirates and signs of repetition and the determinatives 
of the Maya Graphic System are most important, and I give 
them as Landa expresses it, and also by dotted lines in cir- 
cles and curves. The phonetic value of the curve in the 
Maya alphabet is one of its strongest elements. Most of the 
characters in the key I have arranged are based on it and 
other natural suggestions of animate and inanimate nature — 
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such as tbe parrot eye, tbe biting mouth, and tb« mole-like 
teeth, the curved line of the eerpeot's bod;, and the beauti- 
ful outlines of the antenna of the bee, also its stine, and 
last, not least, tbe graceful leaf of tbe maize, and other nat- 
ural forms which are symbolB of fertility. 

It may be interesting to remark that the phonetic value of 
the antennce of the bee was sug^rested b; the third 'glyph, 
Cauac, on tbe Kukuitz bas-relief, left-hand side of the Casa 
No. 3, Palenque. This 'glyph was traced to more demotic 
forms on plate 26 of the Troano, also plate 24, where it is 
upheld by the Qoddess Cah. Near tbe figure of Cab is tbe 
§ame infant-like figure that is to be seen on the so-called 
tablet of the cross of Palenque. Tbe component characters 
of the 'glyphs composing this child's body refer to bis name 
as Ihilcab, and this same name is expressed on tbe head- 
dress and hieroglyphs of tbe God -with -the- long- nose of tbe 
Troano, and other manuscripts, so-called by students to dis- 
tinguish him. Ikilcab and Catutc, the Cuchhaab, are in 
some way clearly connected, for the components of the 
Cauac 'glyph of the day-signs of Landa and those of the 
Chilan Balaam of Kauaare closely connected with those of 
Caban. The Cavac 'glyph, if my interpretation be correct. 



reads JJnlcab. The ancient Uayas probably thought of the 
bee as Ikil, the sting, and Cah, honey. The 'glypb of the 
day-sign, Ct^tan, refers to that day-sign and Ikilcab, and is 
also the honey sign {"Bee Keeper's Narrative," tbe Codex 
Troano). The numeral signs of the Troana, both red and 
black, seem to have been used at times ikonomatically. The 
serpent symbol on plate 25, division 1, Troano, is Can, and 
close to it are numerals giving tbe suggestion Sunakbu, the 
one Qod. On tbe sun symbol of this plate are numerals, 
which, in connection with the flute 'glyph (CAu/) projecting 
above the sundisk and tbe hand below pinching tbe ma- 
chete, suggest the interpretation "a name," Cftuitul-ca- 

Alliteration and syncapation for the sake of euphony are 
especially noticeable in tbe Haya language, but do not seem 
to be followed in the arrangement of their graphic charac- 
ters, and no regularity of procedure, in reading the compo- 
nent parts of a 'glyph, seems to exist. As a general thing, 
however, some object carried ia tbe hand of a figure, or 
placed near it, serves as a sort of a determination or sugges- 
tion ; this is more frequently the case in the demotic than 
hieratic script. 
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International Eutomol^cal Society, Zi 

rich-Hottingen, Switxerland. 

Anaoal fee, ten francs. 



tioI« 

■dvertiMimenta. All members may 
dMartment free of coet for advertisemente 
relating to entomology. 

The Society consists of abont 400 members 
in all ooontries of the world. 

The new volume began April 1, 1809. The 
nnmben already iuued will b« sent to new 
Monben. 

For information addren Hr. Fam Buhl, 
Preiident of the Sooietaa Entomologica, 
Znriob-Hottingen, Switierland. 



nO-DlRWniSI AID lEO-UUKCnSL 

By LB8TEK T. WTARO. 

Boalaty M 

kWorbal 

thooght Mtin to ^, , ^ 

noblam of tbe tisDODtMlon ot eoaofred ehaimetoa, 
TlM (Ollowlnji u« Uia aereiml beade InrolTed In tke 
Ueonialon BtMni of tbe Pnbleia. LuunUnn. 
Oaiwliilain, Aeonlnd ObuBeten, Tbeoriea of Re- 
ledttf, Tleve of Kr. 6elloa,Teeolilnga of PrDfeenr 
WeleiiiMin. A Critique of Watuuuui, Neo-Derwln- 
loD, Neo-LemenHm, the Aiaeiloui "Behool," Ap- 
pHMtkn to tbe Hnmaa Baoe. In ao (kr m view* 
ue II I III 1111 id the* an In tbe main In Una wltb tbe 
■enecal eniient of AoMitoan thonght, and oppoaed 
to the eztrame doatrlna of tbe aon-tnnamladbUltr 
of aoqolred obaiaoteia. 

race, poMpald, •£ centa. 

I D. C. HODGES, IHlmlm, LT. 



Exchanges. 

[Freest ebatie to all, II oraatlifii 

Additu N. D. C. Hodia, »n BRudu: 



Taildermlat goliic oat of bt 
□ely-monntud apflouuer — ' 



IDK (ome great rarlatlona ot ipeajps; alBa qan 
Wakulla wlUi boroa ot deer and mountain s 
and moanted beads of aame. Will give gou_ __ 
obaon tor Hawk Eje oamera with outflt. Apply 
qulofli' to J. R. Tbutaton, SSB Voiige St., Toi — -- 



F« exchuigc.— A Kiie iMneen-kevFd 
uf o"oX. Mmkato, Mion. '' '"' 



Ta eichanffe ; Eiperlmsnt Statin 
reports tor bollstlns and teporte ii 
will send Hat ot what I bars tor .' 
ROLFS, Lake City. Florida. 



Finiihed miKimeni ol all colon of Vcimam m: 
ine louUi or cryitali. Will be given only (or » 
pcdmciu becsiuc of the co« « poliihinz. GJ 
'ERRV, Sute G«i]o|iit, Rullud, Vt, 



Foi MchBEce.— Three copls a( " Amtricin SUIe 
Papen Bamnffoo Suadjiv LqriilatioE ." i8gi. %a.io,ntw 
and uuuied, tar ''The SetibatE," bT Harmon KiDnbury. 
it40; "The Sibbalh." by A. A. Pfaeliis, •s,7; •■ History 
of the Institution of the Sibbllb iJiy, Its U3» and 
AbuK*," byW. L. ruber. iDh; " HuiaDtDoi Phuis of 

to tbIih of bookt exchanfad, on tbe question ol eovern- 
meiUallesitblianiuietereDcetoRllcion.penoiullibeny, 
otc If prefetred, I will kU "American ^ute Pipcn.^^ 
aadbuTOIhEr book! on the labiect. WILLIAM AD- 
DISON BLAKELV, Cbicaso, IlL 



For Sale or Exebaage tor booka ■ complete pn 
ebeoical labontory outfit. Incltidei lu(e Beckei 
aacc (aoof. to i-Toiiia.)i ptatinav divht* and ciucil 
■Cite Boton, glaia-bLowing appaiatiu, etc. For uT 
pait or wbele. Alw tsmphtefilg of Siltimait'i 7tar 
itfie-inj (te-ji bound); Smitbaoaiaa Keporli, ig}4-i 
U. S. CoaU Sarrcy. iIm-iU». FdII partlcuitn to 
qsiren. F. GARDINni, JR.,PoBfret. Conn. 



Wanted, ia excbngc for tbe fotlowUic wotki, any 
itaDdard worka on SuryeryaadoD Diseaiei of Children; 
irn(eB'i"ABeiicanOmiIliolofr,"3iDli.:Cuuci"-Binli 
iftbaNonhwcafaBd-'Binliol 1^ Colorado VsUey." 
I toIl; Uinol'i " Land uid Game Biidi of Ne- Eue- 
aad:" Samuel*' '' Out Mortbem and Euieni Birdi;" all 
Jie Reforn on tbe Birdi of the Pacific R. K. Surrey, 
.»and in ■ vols., laoraccD; and a eumpiete ftct of the 
ReportBof the Arlunaaa GeoLogical Survey. Please flive 

........ ........... ». R, Ellsworth 



Toeickaiwe Wright'i '' Ice Age in North Aoerica" 
and L«Cant?>"Rleinenuof G«lon"(Copynehi iSSi) 
(ar "Darwinian," by A R.Wana«,^Ojiain of Specie.,'' 
by Darwin. "Docent of Mas." by Darwin. "Mui'i 
Placem Nature," Huiley,"Hent^F.volulion in Ani. 



coBditioa. C. S. Btbwb, Jr., Vaaderl«1t Uoii 



IStd^,Mi,.ii.Klifi^lMnmlx _„. 

M«H mt I, fill a fiiiliin o/ Ikii ckarmcltr, h. 
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-. t/ k, •mliifii, llupiatilktr ./ Iht luit- 
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WM. F. E. UDRL8T, I 
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a to 1?70 preferred. Alao old and 
oElgiDal letter*, and old entire 

' "Ul pay d aab or ElTO In 
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WANTED,— The servloeaol a vlde-awake yonnc 
man. ancorreapoodent. In alar)te manutaatnr- 
Jng optical biulness: one pteterred who haaathor. 
ough knowledge ot mioroicopy and aoma knowledge 
ot photography. Addren by Utter, atatlng age and 
-eterences. Optical, oare of Bolenoe, B74 Broaoway, 



WANT ED. -We wan 
provtdinpwe™. 
sloes or buy them cheap tor oaab: AoadeoiT, Loa- 
don, Tol. I to CM. as, Jan. uid Fab., '8«; Age of Btael. 
TOl. 1 to M: American Antli]narfan. toL f, 1; Amarl- 



lU ot tbe tollowln(, 



tS; Qodey'a laidr' 
r,Tol.ll: Zool— - 
o M; AUf 



°|&^; 



iloclat, Setlea 



ANTED,— By a young man, a Bwaithmore Col- 
lege Junior, a pneltion aa ptlaelpal ot a pnbUa 
„ ioboalinoneofthaOuItStatea,OTaatnBtTaotor 
n botany, pbyaloloKy, and geolocy in aa academy 
jr □onnal aahool. Addreea B., oaraof UbnilaB, 
Swartblnoce Collem, Penn. 



high a. 



WANTED, —To act as coireapondent tor one or 
two daily or weekly papera. Haravotfcedan 
[ler for about two years. Would like a poalttoa oa 
torial itaft of humoroaa paper. AddiaM OSO. 
C. MASON. 14 Blm St.. Huttard, Cons. 

TRANSLATOR wanted to read Oatmaa afAMae- 
toral worksat 8l«ht (aowiltina). One hafllar 
with taobDloal terms daalrad. Addreaa "A^" Bu 
"aw Jork Post Ofllee. 



WANTKD.~A positloD In a mannfaatoilng as 
llabment by a manutaotarlng CbeaB a 
Tentlie ability. Addraas H. W. B , oare ot Acfs 
"■ Bnadwaf , N. T. 



AMONG THE PUBLISHERS. 
A SECOND revised and enlarged edition of a popular work on 
llbp Uriff question, entitled "The Free Trade Struggle in Ent;- 
d," hy Obd, M. M. Trumbull, will shortly be iasued by the 
m Coort Publishing Company. 

-Charlea L. Webiter & Co. will soon issue a work by R. L. 
roBT, entitled "The Speech of Monkeys," This work embodies 
Us researches up to the present time. It is divided into two parta, 
ll>e first being a record of ex|)erin)pnta wilh monkeys and other 
aaiinats. and the second part a treatise on tlie theory of speech. 
The n-nrk is written so aa to bring the subject within reach of the 
rasaal reader without impairing its scientific value, 

— GioD & Co. will publish at once "Gerroan and English 

Soands." by C. H. Grandgent, director of Modern language In- 

' ilructioa in the Boston Public Schools. The volume will contain 

■ deUiled account of the sounds that occur in German and English 

f(ic«ch. a description of the principal local varintious in the pro- 



nunciation of both languages, and a series of diagrams showing 
the positions of the vocal organs during the formation of the 
vowels and the more difficult consonantH. 

— G. P. Putnam's Sons have in press ' ' Japan in Art and In- 
dustry," by Felix Regaraey, translated by E. L. Sheldon (fully 
illustrated); '■ The Fairy Tales of India, " collected and edited by 
Joseph Jacobs, who follows up his " Celtic Fairy Tales " of last 
Christmas and ' ' English Fairy Tales " of the preceding Christmas 
by a selection Trom the gorgeous fancy of the East, illnstraled by 
J. D. Batten; " Hygienic Measures in Relation to Infectious Dis- 
eases." comprising in a condensed form information as to the 
cause and mode of spreading certain diseases, and the preventive 
measures that should be resorted to — isolation, disinfection, etc., 
by George H. F. Nuttall, M.D., Ph.D., Associate in Hygiene and 
bacteriology, Johns Hopkins University and Hospital; •'Tem- 
perament, Disease, and Health: an essay," by Com. F. E. Chad- 
wick. U.S.A. (retired), and '■ Lyrics and Ballads of Heine, Goethe, 
and Other German Poets," translated by Frances Helbnan. 
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Lcid Phosphate, 

ftecommended and prescribed 
by physicians of all schools 

FOR 
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EXHAUSTION, 
nd all diseases arising from im- 
jCrfect digestion and derange- 
lents of the nervous system. 
[ It aids digestion, and is a 

ain and nerve food. 

■ctiptive pampMcl Iree. 

mfard Chemical Works, Providence, R. I. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 

874 BBOASWAY, NEW YORK 



JUST JREADY. 

THE LABRADOR COAST. 

A Journal of two Summer Cruises to that 
re^on; with notes on its early discovery, 
OB the Eskimo, on its physical geography, 
geology and natural history, together with 
a bibliography of charts, works and articles 
relating to the civil and natural history of 
the Labrador Peninsula. 

By ALPHEUS SPRING PACKARD, M.D.,.Ph.D 
89, 518 pp., $8.50. 

I. D. C. HODGES, 874 Broadway, R. T. 

THE RADIOMETER. 

By DANIEL S. TROY, 

This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Grookes' tubes. 

Price, postpaid, 60 cents. 

N. D. C. HODGESp 874 Broadway,. N. Y. 

AUTHORS AND PUBLISHERS. 
Material arranged and oompUed for all kinds of 
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THE CHEMISTRY OF SOILS.* 



IBWHAT extended esperience iu the chemical anaiy- 
th a view U) their agricullural value has led 
lain conclusions which may uut be altogether devoid 
I TBlue to the readers of Science. Especially may this 
> true since there is often an entirely erroneous opinion 
louc those moat concerned respecting the useful deduc- 
ivhich may be made from a complete chemical nnaly- 
1 soil. Usually it happens iliat if only the presence 
\ im desirable substances be shown, then the value of 
.111 for the production of this or that crop is assumed to 
beiJe&Ditely settled. Nothing: could, in general, be farther 
troai the truth. Of course, something' definite may be said 
rh soils as those \a which both sand and clays, or 
. predominate, but the conclusions in these cases are 
III) the physical characteristics of the soils rather than 
■ir chemistry. Indeed, it is usual to classify soils in 
rural categories, the classification being based, on the 
'i<I. on the method of soil-foruiiilion, and, on the other 
iri its physical characteristics. The soils of Iowa be- 
i.jiit, m the main, to that class which is based on the 
iQHiiod of formatioD, and are composed chiefly of transported 
or lirift materials, it is, however, true that the Iowa soils, 
llmttlb glacial, owe much to the physical characters of the 
nektirhich they represent as disintegrated and far-travelled 
d^ne. The sands and clays ai-e all transported materials, 
mosl of them from points many miles to tlie north of the 
prairie regions which they now cover. It is, moreover, 
clear that no degree of coarseness or of fineness, which may 
result from the methods of origination of any soil, consti- 
lole* in itself sufQcient ground for saying this soil is fertile 
or thai soil is unsuitable for plant growth. Recourse must 
be had to the uUinmle composition of the sample, and right 
here euters an element of error against which, popularly, it 
B difficult to guard. 

The physical character of a soil or marl must be consid- 
ctmI vrbsu studied chemically. The finer the condition of 
the sample, in nature, the more readily are induced those 
cbiinges in its chemistry which result from atmospheric in- 
fltteoccs. That is to say, when coarse and fine soils are 
Ireatetj alike mechanically by the plow, the one may become 
mellow and well mixed, while the other is broken without 
beiDg well mixed or turned. Now. the chemical processes 
whicli occur are most active and most complete in soils that 
are fine in texture. It follows, therefore, that a stiff, clayey 
■oil may contain all the essential elements of the food of any 
{ilB.nt, but be in such condition physically as to render the 
chemical processes difficult of operation. And, on the other 
band, such a soil may be sufficiently fine, but the V'ell-kaown 
tendency lo "cuke" or harden on drying or exposure would 
wilder it valueless agricolturally, no matter how finely com- 
toiDUf-d its 
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Clayey soils, again, do not permit that free, subsoil cir- 
culation of water so necessary to growing crops. Circula- 
tion there is, but it is limited at best; open, porous soils ad- 
mil free, underground water flows, but such soils soon dry. 
They lose large quantities of water through evaporation, due 
to the rather free circulation of air in the upper ponions of 
the cultiviUed areas. 

Color, too. has liitle to do with deciding finally whMher 
a soil will be fertile. Usually all earths which are dark- 
colored or black— a condition largely due to the amount of 
carbonaceous material derived from decayed vegetation — 
are considered fertile. It is true that common consent places 
all such samples among the fertile soils, but it by uo meana 
follows as a necessary deduction. So, too. that light drab 
or ashy-colored soils lack the elements of fertility is a notion 
which observation and experiment alike negative. The mo«t 
fertile of Iowa soils is the loess, a peculiar and very fine 
marl covering many hundred square miles along the Missis- 
sippi and Missouri rivers, as well as the higher lauds alon; 
the Des Moines. It is a soil the color of which would con- 
demn it for agricultural purposes, but it is one which is of 
exceptional value for all sorts of cereals, and is peculiarly 
adapted to the growth of fruit. It is finer in texture than 
is any other soil in the State. What, then, constitutes its 
peculiar feature, rendering it so valuable 1 The answer to 
the query ties almost solely in its physical condition, which 
is of a fineness equalling that of any clay. This fine condi- 
tion renders it admirably suited to the action of oatirfr 
chemical agents. These are the real soil-makers. Soilstbat 
plants may use must be soluble, and one of the essentials to. 
complete solubility is fineness of the constituent particlee., 
A certain and definite relation to moisture must be estab- 
lished and maintained, a condition which is practically 
reached by under-draining soils of a clayey nature. Too 
much water will compel adhesion of the smaller particles, 
and the product thus formed be eventually coarse and 
lumpy. Such a soil may be very fertile, but is not arable. 
This is the condition of most of the bnltom lands of eastern 
Arkansas, the soils of which region are deficient in lime 
alone of all the ingredients which plants require. They are 
" wet and cold," and cannot be under-drained. Pew soils 
of this nature occur in Iowa. 

To make a long story short, chemical analysis of any 
given soil will determine its probable agricultural value only 
within very wide limits, and for reasons whicli appear be- 
low. It may be said, at this time, that such an analysis 
may determine one of two things, (ai the presence or ab- 
sence of constituents which Ihe plant must have, or {6) Ih* 
presence of some substance which will atfect injuriously a 
growing plant. The chemical laboratory will never sup- 
plant the province ot carefully conducted experimental ag- 
riculture. But it may become a most valuable adjunct lo 
the operations of the farm. The principles which underlie 
agriculluml chemistry need only to be understood lo be ap- 
preciated bv those who have the manual labor of tlie faria 

Aside from these general considerations there Fetnain yet 
others lo which it will t>e well (o advert. 
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One or the great difficulties in the way of an ialimate 
knowledge of the relations of plants to soils lies in our ig- 
uorance of the laws of atisimilatioD in the plant. The con- 
ditions under which the chemist studies these are of necessitj 
artiScial. He cannot be assured that he has even measura- 
bly reproduced the conditions of nature, and hence cannot 
be sure that similar results will be attained under such most 
natural conditions. Those most complex and peculiar 
changes which occur in chemical compounds under what, 
for want of a better term, are denominated " vital forces " 
can never, at least under the present limitations of knowl- 
edge, be fully understood. And right here is the gist of the 
whole matter. A knowledge of the chemical constitution 
of a soil must precede a study of its relations to the full or 
incomplete, as the case may be, development of a plant de- 
pendent on it for nourishment. In other words, the consti- 
tution of a soil is a determinable quantity, the life-processes 
of the plant constitute an indeterminate quantity, and the 
relation of the two is the thing sought. No amount of 
chemical experimentation can bring into view the unknown 
factor. 

The various experiment stations which are now estab- 
lished in every State in the Union can do much toward 
clearing away a great cloud of agricultural superstition rel- 
ative to these subjects. There should be place for the theo- 
retical as well as the practical in their work. It should be 
clearly shown that the constitution of a soil has far more to 
do with the growth of a crop of corn than the moon, or than 
any other of the oft-quoled and still entertained notions of 
strange and hidden forces. Tall oaks do not grow from 
little acorns except under the most favorable conditions of 
soil, and these conditions, again, are affected by the innu- 
merable changes which occur in temperature, moisture or 
other variables, which render more or less tractable the va- 
rious compounds on which the plant must feed. 

The chemist who studies a soil does so by the same meth- 
ods as those by which he would examine an unknown min- 
eral, and usually with no greater oare. He wishes, simply, 
to know what elements may occur in it, under what condi- 
tions, in what abundance, to what degree they may be dis- 
80cial«d, and whether there be present any substance which 
would interfere with their assimilation by the plant. Id 
this way he arrives at a fair knowledge of the sample, but 
fae can tell you little of its value for agricultural purposes. 
He here depends not on his knowledge of soil constitution 
or of its genesis, but on the facts of observation, which are 
familiar to e7ery farmer, and which he unconsciously con- 
necta as cause and effect. It does not need a chemist to tell 
an observant farmer that he will not be likely to reap a 
strong growth of wheat from a sandbar. He has had as an 
instructor an experience in the relations of crops to the labor 
expended on them that led him to definite and valuable con- 
clusions on this matter. But there are innumerable ques- 
tions which be may put to the chemist and hope for a profita- 
ble answer. When once the soil has been exhausted of a 
necessary constituent he maylearn from experience that this 
or that material judiciously applied will remedy the defect. 
The farmer, moreover, has yet to learn that, even in Iowa, 
there cannot be a constant draft on a soil and the same crop 
be produced with equal value each year for an indetermi- 
nate number of years. Elach crop lessens the productive 
power of a soil by the amount of material which it removes 
from the soil each season. Here it is possible for the chemist 
to aid the producer by telling him exactly what has been 
taken from U" ' thus indirectly telling bim what is 



needed in the compost he may apply. This borders on or- 
ganic chemistry and does not at present concern us. 

Among the substances which must be present in a soil to 
give it ao average degree of fertility stands pre-eminent the 
compound known as phosphoric acid. But this substance 
does not exist in the soil except in combination with some 
other substances, known technically as bases. These sub 
stances are commonly, if not always, iron and alumina, with 
which they are in such chemical combination as to form 
salts known as phosphates. It is, however, not sufficient to 
know that these compounds are present. We must further 
know whether they are so associated with other compounds 
as to be readily disintegrated and rendered soluble, for un- 
less soluble they cannot be used as plant-food. Now, neither 
of these compounds of phosphoric acid — i.e.. iron and alu- 
mina phosphates — is available in that form. Biperiment 
has shown that the form in which these substances are avail- 
able is that of calcium (lime) phosphate. That this has a 
relation to the amount of calcium silicate in the soil is 
clearly proven, and that by a process of double decomposi- 
tion of the three compounds the available one is obtained is 
also well known. But this process has not yet been cer- 
tainly traced in nature. As stated at the beginning, it is 
right here that the processes of the laboratory and those of 
nature need to be connected. Whether they ever will be 
depends upon the support given to the great army of practi- 
cal chemists whose attention is now directed to the theoreti- 
cal features of agricultural chemistry. 

It should be a matter of congratulation to the farmers of 
Iowa that work along these lines is now progressing very 
favorably at the experiment station at Ames. A vast 
amount of valuable information may be expected from this 
source, and in due course of time it will come. 



CURRENT NOTES ON ANTHROPOLOGY. — X. 

[Edited bt D. Q. SrfiXan. U.D.. LL.D.] 

The Ancient Libyan Alphabet, 

In Science, May 8, I called attention to the new light 
thrown upon the history of our alphabet in its ancient form 
by the researches of Dr. Qlaser among the ruined cities of 
Arabia. Another curious study in the same line is that 
offered by the Libyan alphabet. It appears to have been in 
common use among the Berber tribes of North Africa long 
before the foundation of Carthage, and is still employed 
constantly by the wild Touaregs of the Sahara. It is not 
the same as the Iberic alphabet of Spain, and in its forms is 
almost entirely independent of the Fhcenician letters. It is 
(»)mposed of consonants, called tifinar, and vowel-points, 
known as tiddebakin. The latter are simple dots, the for- 
mer are the lines of a rectangle, more or less complete. 
Several of them are found in tbeoldest Etruscan inscriptions, 
and on that known as the " inscription of Lemnos." Sepul- 
chral epitaphs in this alphabet have been discovered dating 
two or perhaps three centuries before the Christian era: 
while rock- inscriptions of perhaps more ancient date, show- 
ing extremely archaic forms of the letters, have been copied 
from localities in the southern Atlas ranges. 

The writers who have given especial attention to this little- 
known subject are Faidherbe, Duveyrier, Kaievy, Bis 
and, recently. Dr. Oollignon, who has a brief summary.J 
results in a late issue of Lea Scienees Biologigues. 
The Aborigines of Aaia Hinot. 

The artistic and linguistic studies into the proto-eth' 
of Asia Uinor (see Science, Hay 30) are happily snpplei. 
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hy the investigations of Dr. F. von Luschan of Berlin, on 
the Tachtadschj of Ljcia. published in the Arckiv fiir An- 
thrvpologie. This nomen gentile in not ethnic, but means 
merely " wood-choppers," or "board-makers." It is applied 
to a sb;, secluded people, nbo live in the mountains, and 
fell and dress trees as their main business. 

Oq measnring them, Dr. von Luschan found that Ihey 
had uDusually short and bigb skulls, — hypai-hrach 7 cephalic, 
— and were of small stature, with dark bair and eyes. Com- 
parison with some skulls from very old Lycian graves, and 
with part of the present population of Armenia and other 
portions of the region, led him to the conviction that in this 
type — so markedly distioct from tbat of the Greeks and 
Semites — he had before him the original of the most ancient 
population of the land. He considers it certain that it ex- 
tended over the whole southern half of Asia Uinor; north- 
east to the Caucasus; east to the upper Euphrates; but its 
northern and western limits are not yet deQned. He even 
hints that the short, dark, brachy cephalic people of central 
Europe may be the western extension of the type. 

As to whence it came, he is not without an opinion. Not 
from Ehirope, not from Africa, not from DoKhern Asia, not 
from southern Asia; alt are excluded for sufficient reasons; 
central Asia alone is left; and somewhere in tbat mysterious 
matrix gentivm he expects will be found the ancestral con- 
nections of this well-marked type. There, then, we should 
search for the linguistic analogies cf the Cappadocian words 
quoted from Professor Tomaschek in my previous article. It 
would be a brilliant corroboration of a purely physical study 
in anthropology to discover such analogy. 

WoA of the Eleventh Census Among the Indians. 

It is not generally known — in fact, it is pretty bard to 
find out — how much excellent anthropologic material is 
annually collected and in part published by the various de- 
partments of our central government. The army, tbe navy, 
the surgeon -general's bureau, the Smithsonian, Ihe National 
Museum, and the specially created Bureau of Ethnology, 
■II pour forth every year quantities of valuable observa- 
tions. 

Nor has tbe Eleventh Census been behind in this good 
work, as is testified by the "Extra Census Bulletin," just 
out, on Ihe Six Nations of New York. It is but the fore- 
runner of a series of such Bulletins on the remnants of our 
aboriginal population, and is an excellent earnest of the 
' merits of its successors. 

The aim of these bulletins is to supply first-hand and ac- 
curate statements of the present social, religious, industrial, 
vital, and political condition of the tribes; in otber words, 
they are ethnographic, in the right sense of the term. The 
general editor is Mr. Thomas Donaldson, and in this instance 
bis collaborator is Qeneral Henry B. Carrington. A large 
quarto of B9 pages, well indexed, with maps and photographs, 
gives a most satisfactory account of the present status of the 
Cajugas, Hobawks, Oneidas, Onopdagai, Senecas, and Tus- 
oaroras. Tbe action of the Census Bureau in this direction 
is the more welcome, as in the rapidly changing condition 
of tbe native tribes, not many censuses will have tbe mate- 
^^^ with which to occupy themselves in this direction. 

^HL Tie BxtensioB and Stndy of the Naknatl Language 

^^^U We may judge of the superiority of a language by its 

^^^Uto, and by tbe impress it leaves on others with which 

\ ID contact, we must assign a high place to the 

or Nahuatl. It is still spoken in comparative purity 
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by considerably over a million people, and it has made a 
deep impression on the Spanish of moat of the Mexican and 
Central American States. 

For Costa Rica, this has been shown in a work issued in 
tbe present year at San Jos^ de Costa Rica, by SeAor Juan 
FernaDdei Ferraz, formerly inspector- general of education 
in that republic. It is entitled, " Habuatlismos de Cosia 
Rica," and is a neat octavo of about ISO pages, with an intro- 
duction on Nahuatl grammar of 76 pages. The alphabetical 
list shows that a large number of terms in the current speech 
of Costa Rica, which have assumed the form of Spanish 
words, are derived from the Mexican tongue. 

A similar work for Nicaragua, written by the late Dr. C. 
H. Berendt, is now preparing for the press under the effi- 
cient editorship of Dr. K. Lentzner of Berlin. The Nabuas, 
or a colony of them, once occupied a considerable tract on 
Lake Nicaragua, and left the marks of their occupancy not 
only in interesting ruins, but on the language of their con- 
querors as well. It was in this Nahuatl Spanish dialect that 
the comedy of Oueguence was written (published in Phila- 
delphia, in 1883), 

It is agreeable to note in this connection that the study of 
the Nahuatl finds zealous advocates in Mexico, among whom 
the names of Peftafiel, Palma. Hunt y Cortes, Altamirano, 
Caballero, and Rosa, hold conspicuous places. 

Anthropology at the Colnmblan Exposition. 

Anthropology does not appear by name at the Chicago 
"World's Columbian Exposition." This is to be regretted, 
as it is a fine opportunity lost to inform tbe people of the 
United States what this grand scieoce is, and how its several 
branches stand related to each otber. 

It is represented, in fact, in " Department M," with a most 
competent chief. Professor P. W. Putnam of Cambridge. A 
descriptive pamphlet of this department which has just been 
issued annouDces tbat it includes " Ethnology, Archaeology, 
History, Cartography, Latin -American Bureau, Collective 
and Isolated Exhibits."— ;- rather a miscellaneous slock. It 
is further stated that there will he a section on physical an- 
thropology and an anthropological laboratory, which are 
claasiUed as ^ subdivision under the section of ethnology. 
In spite of these defects in clasBiScation, no doubt abundant 
and excellent material will be provided for tbe student, 
which he can work up in his own way. A correspondent 
in Berlin informs me thai Dr. U. Jabn, who has charge of 
the matter there, has prepared, among other things, a series 
of specimens of Qerman houses of all varieties, to be erected 
at Chicago, and in one of them, tbe rathhaus, he will ar- 
range a complete exhibition of ancient and modern Qerman 
costumes, domestic utensils, borne manufactures, etc. The 
sections at Chicago on Folk-Lore, Games, and Primitive B«- 
ligiona will be under the supervision of Stewart Culin Eaq., 
of Philadelphia, who has lately been appointed General Di- 
rector of the Museum of Archeology attached to tbe Uni- 
versity of Pennsylvania. 



NOTES AND NEWS. 
Vekt numerous experiments have been recorded to show that 
moisture is saved by cultivation. Frank £. Emery of the Norib 
Carolina Experiment Station sajs; " During this hot, dry weather 
every foot of plowed land should be kept well stirred on the Bur- 
latx with sn; tool which lends to keep it from baking. A loose, 
fine surface will hold down water like a wet blanket. A field 
kept thus may give an increase in crop over one not cultivated 
equal to that produced by a heavy applicatioc of fertilizers. Pre- 
servation of the soil-water thus becowiw ot ^mW. \«i\«i!umrat, ^ 
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blanket of fine soil on tbe surface during a hot, dry week can be 
of great value to the crop and really become the turning-point for 
profit if present when loss might result from its absence.^* 

— The North Carolina Experiment Station has ju<«t published a 
86-page Bulletin (No. 84) dealing with the fnngous and insect 
enemies of garden and truck crops. The trucking interest has 
become one of the most important in the State. Good home gar- 
dens are not, however, so plentiful as they would be were it not 
for the ravages of insects and diseases. This Bulletin gives ten 
different formulas for compounding insecticides and fungicides, 
and explains the necessity for garden hygiene. The most approved 
forms of sprajing apparatus are illustrated and described, and 
some trustworthy dealers in fungicidal chemicals are named. 
Everyone who has even a small garden is interested in the matters 
this Bulletin treats of. It is sent free to all residents of North 
Carolina, and will be sent as long as the supply lasts to residents 
of other States who send 6 cents in postage stamps. Address N. C. 
Experiment Station, Raleigh, N.C. 

— Dr. Arthur MacDonald, specialist in education as related to 
criminal and abnormal classes, United States Bureau of Educa- 
tion, Washington, D.C., has been appointed official representative 
of the United States to attend the international congress for ex- 
perimental psychology at London and also the international con- 
gress upon criminology at Brussels. The congress at Brussels 
will consider crime in its relation to biology and sociology. The 
congress is extremely cosmopolitan not only as to nationalities, but 
in the different departments of knowledge which it includes. The 
criminal must be studied as a member of the race, and this gives 
rise to the new science of criminal anthropology, or, in short, 
criminology. Here such questions will be discussed as to whether 
there is a criminal type distinguished by shape of cranium and 
face, anatomy of ears and nose, sisse of orbits and length of jaws. 
Another important question under this head i^ whether the crim- 
inal is born so or becomes so from his surroundings. In this 
division of (he programme are the names of the celebrated Cesare 
Lombroso, professor of legal medicine at Turin, and Dr. Brovardel, 
president of the medical faculty at Paris, and Professor Ferri, 
senator at Rome. But the criminal must be studied psychologi- 
cally, that is, as to the nature of his mind and will, and their re- 
lation to insanity and moral insanity. Among those who will 
speak in the congress on this phase of criminality are Dr. Msgnan, 
chief physician of the Saint Ann Insane Asylum of Paris; Dr. 
Benedikt, the celebrated craniologist at the University of Vienna; 
and the brilliant French writer and legalist. Judge Tarde. Another 
and very important side of the criminal is included under the 
head of Criminal Sociology. This takes up crime in history and 
politics, the influence of profession and trade on criminality and 
their bearing in the determination of penalty. But there is a 
practical as well as a scientific point of view in the study of the 
criminal. ThiA will be considered in the congress under the title 
of "Legal and Administrative Applications of Criminal Anthro- 
pology.** ThusDr Alimcna of Naples will discuss what measures 
are applicable to incorrigible criminals. Then there are the gen- 
eral and fundamental principles of the school of criminal anthro- 
pology, which will be considered by Dimtri Drill of Moscow. Dr. 
Manouvrier, profe$»sor in the School of Anthropology at Paris, is 
to read a paper on tbe *^ Innateness and Heredity of Crime; ** Dr. 
Bruxelles on **The Functional Causes of Crime;" Dr. Sernal on 
^* Suicide and Insanity in Crimindls." The distinguished Lacas- 
sagne, professor at the University of Lyons, will speak on ** The 
Primordial Sentiments in Criminals *^ and Dr. Fioretti of Naples 
on **The Applications of Anthropology to Civil Law.*' Thus it 
will be seen that not only specialists in criminology, but those in 
medicine, insanity, law, psychology, anthropology, and sociology, 
all will consider tbe criminal from their respective points of view. 
The congress for experimental psychology represents the precedent 
tendency of applying scientific methods to*study the relation be- 
tween mind and l>ody, or mind and brain, subjects which are of 
«8 much interest and importance in the case of criminals as of 
normal men. This is illustrated by the new psycho-physical in- 
•tmment called the plethysmograph. which indicates tbe least 
n^ A/ood ia the arteriee of the arm. Thus it has been 



found, that when the sentence of the judge is read before the 
criminal, there is a decrease in the flow of blood in the arm, but 
the sight of a gla!>s of wine increases the flow ; when, for example, 
it is required to multiply nine times seventy* three an increase in 
blood- flow is the result. The flow is little affected in a brutal 
murderer or born criminal, when a pistol is shown to him, whereas 
in the normal man the plethysmograph indicates a decided effect. 
The importance of this new instrument lies in this, that involuntary 
testimony is given as to the nervous and physical nature of tbe 
criminal. It is often unknown to him, and in spite of himself. 
Dr. MacDonald, after attending these congresses, will visit and 
study a few of the principal prisons and charitable institutions in 
England, France, Germany, Belgium, Switzerland, Austria, and 
Italy. A work of Dr. Macdonald*s, entitled '* Criminology ,** will 
soon be published by Funk & Wagnalls of New York. It is dedi- 
cated to Professor Lombroso, who writes the introduction and who 
himself is the founder of the new science. 

— A society which may have opportunities of doing much valu- 
able work has been formed in Wellington, New Zealand, as we 
learn from Nature. It is called the Polynesian Society, '* Poly- 
nesia** being intended to include Australia, New Zealand, Mela- 
nesia, Micronesia, and Malaysia, as well as Polynesia proper. The 
president is Mr. H. G. Seth-Smith, chief judge of the native land 
court, while the Queen of Hawaii is patron. There has just ap- 
peared the first number of the society's Journal^ in which there 
are papers on the races of the Philippines, by Elsdon Best; Maori 
deities, by W. L. Gudgeon; the Tahitian '* Hymn of Creation," 
by S. P. Smith ; Futuna, or Home Island, and its people, by 8. 
P. Smith; Polynesian caueatives, by E T. ; and the Polynesian 
bow, by E. Tregear. There is also a paper giving the genealogy 
of one of the chieftainesses of Rarotonga, by a native of Rare- 
tonga. The original wa3 written in 1857, and is printed in the 
Journal^ with a translation by ^Ir. Henry Nicholas, and notes by 
the editors. The editors are of opinion that the paper ** appa- 
rently supporta by direct traditional testimony the theory pro- 
pounded by Hale, and subsequently advocated by Fomander, of 
the occupation of the Fiji Group by the Polynesian race, and of 
their later migration eastward to Samoa and the Society Group. ^ 

— The second annual meeting of The Mechanical Engineering 
Teachers* Association will be held at Rochester, N.Y., t>eginning 
Aug. 18, 1892. This place and time of meeting is chosen as coin- 
cident with that of the American Association for the Advance- 
ment of Science in order to accommodate those who will wish to 
attend both meetings, and who may not be able to do so if at 
different times and places. The object of this afisociation perhaps 
is best stated in Art. II. of its Rules, viz.: '*To determine upon, 
and to secure by co-operation, the best courses of study, and the 
general adoption of methods of instruction, leading to the highest 
eflSciency of schools of mechanical engineering.** The meeting 
last year was largely occupied with the organization of the asso- 
ciation, so that comparatively little time could be devoted to the 
consideration of courses, methods, or appliances, either by reading 
of papers or discussion. But it is hoped that the Rochester meet- 
ing of this year will be productive of great good in crystallizing 
the views of the now quite large body of professors and teachers 
into such tangible and acceptable matters of opinion as to form a 
working basis for all. The following points are suggested as of 
importance for study by way of preparation for good work at the 
meeting, either in the presentation of papers, topical or general 
discusMon, viz.: What subjects should be embraced in the course 
of mechanical engineering leluling to graduation? Shonld any of 
them t)e optional? Should there be a post-graduate course, and 
if so in what should it consist? What should be the degrees for 
the a^>ove, and what the studies? Should there be included one 
or two modem foreign languages? What engineering studies 
should be included? What amount of mechanical laboratory 
should there be included ? What subjects should be included in « 
the mechanical laboratory ? How much practice with the object of 
mechanical and manual training? How much fine mechanical 
practice such as scraping of surface plates, grinding of atandarda, 
etc. ? Should the construction of artidea of manufacture be at- 
tempted at tbe school laboratory ? What testing sboold be at- 
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tempted ? Should any part of the Isborator; practice be cl&setfled 
u shop nork, and so named, unless articlea are made for tale 7 
Shoald anything be Introduced that ahould be called " shop work ?" 
Sboold that portion of the laboratory embracing the manual ele' 
ment be cUaeified aa ** shop," " school shop," " work shop," etc., 
<w elementary mechanioallaboralory? Should the more advanced 
portioD embracing testing of Tarious kinds be claxsifled in such 
way aa adranced mechanical lalmnitory, testing laboratory, etc. ? 
It is fuKber snuigested that particular attention be given to the 
nnmbn of hours de*ot«d to a subject, and the ground covered; 
the method of instruction, i.e., whether by lecture, recitation or 
ftntctice, separately or combined. The address of the secretary is, 
A. J. Wiechardt, South Bethlehem, Pa. 

— The North Carolina Experiment Station has distributed a 
large quantity of broom-corn seed and instrnctions aa to its culti- 
Tation to allianceinen and others, with a view to establishing it 
among the profitable cropi io places well adapted for its best de- 
velopment. Close planting on fairly rich land ia required for a 
good crop of brush fitted for making fine brooms. In order to 
better assist those who desire to learn all they can of this crop, 
and that all may have the benefit of as much information as pos- 
sible OD the Bubjpct of growing broom-com and making brooni<i. 
the Experiment Station will engage to supply as many as wish a 
copj of "Broom-Corn and Brooms," a small book published by 
Orange Judd Co. of New 7ork, at the wholesale price, with the 
po8tag« added. The usual price is SO cents. Send SO cents in 
■Iver or stamps to the t^periment Station at Raleigh, if yon wish 
« copy of this little book. 

— A. paper upon the oxidation of nitiogen by means of electric 
S|»Tks is contributed, by Dr. V. Lepei, to the current number of 
flie Annalen der Pkysik und Chemie. It is well known that small 
qoantities of nitric and nitrous acids and their ammonium salts are 
[coduced during the passage of high-tension electrical dischargca 
Oiongh moist air. Dr. V. Lepel's experiments, according to 
Nattrrt, have been conducted with the view of obtaining more 
ptecise information concerning the nature of the chemical reac- 
ti(»is which occur, and the experimental conditions moxt favorable 
for increasing the amount of combinstiuii. The first action of the 
ipait 'IWiViTiT^t' Ti'ppears tobe the production of nitric oxide, which 
ii immL'diutelv i:i>nverted by the oxygen present into nitrogen 
peroiiile The latter then reactn with the aqueous vapor prt'seut, 
farming nitric acirt and liberalinK nitric oxide in accordance with 
tlie welt-knuwn equation SNO, f H,0 = 2HN0, -f NO. It has 
beenfoand, however, that the continued passage of sparks through 
the same quantity of moist air does not result, as might at first 
sighl be expected, in the conversion of more and mure of the 
simuepberic gaset into oxidized products. For the passage of 
sparks tl)rough tlie gaseous oxides of nitrogen Krat formed results 
ia their d ecu ai position again into their elementary constituents. 
It, for insuioce, upark discharges are passing at the rate at one per 
■oond, the whole of the nitrogen peroxide molecules have not 
tine to react witb the water molecules to form nitric acid, before 
the passage or the next spark, and hence some of them suffer de- 
eomposiiioQ ; indeed. It is probable that a number of the nitric 
oride motecules first formed have not even time to oombine with 
otygen to form the peroxide before the passage of the next dls- 
(barge, which briags cbout their diasociacion. Hence it is, that, 
k a closed space, a limit is soon reached beyond which there is no 
Ibther iDcrease in the amount of nitric acid. For thin reason the 
ridd of nitric acid has hitherto lieen very small. Dr. V, Lepel 

made t^iperiments, therefore, with a slowly-moving atmos- 

>, arid under different conditions of pressure, and with various 

of spark discbarge, with the result that he has already in- 

•d the amount of combination to 10 per cent of the total 

mployed. The air is exposed under increased 

a series of parallel spark discharges in the Dame tube. 

(mosphere is not made continuously, but inter- 

■nd tbe gases are expelled from the di^chitrge tube into 

1 vessel, in which the products are absorbed in a 

waSer, or of a caustic alkali. Detailed accounts are 

a msmoir of the efficacy of the various forms of high- 

dwrge, and Dr. V. Lepel is now experimenting with 



the discharge frotn a Tftpler influence machine with sixty-six 
rotating plates. Of particular interest are bis remarks concerning 
the probable effect of the high-vollage dischargee of which we 
have lately beard so much. He considers it not improbable that 
by their aid a new mode of producing nitric acid from the atmos- 
pheric gases on the large scale may be Introduced, rendering ns 
altogether independent of tbe natural nitrates aa a source of nitric 

— According to tbe Pioneer MaH of June 8, the residents of 
Howrab have been finding lately that jackals are animab of any- 
thing but an attractive temper. In some cases they have oome 
right up to ihe bungalows in search of prey. A little girl, aged 
about five years, was playing in a verandah, when a jackal sod* 
denly rushed on her, and was dragging her away, when she wm 
rescued. She was severely bitten. Three natives, while walk- 
ing along the Kooroot Road, were attacked by a jackal, which 
was only driven off after a stubborn fight; and a tale is told of 
two women, while standing near a tank, being attacked and Ut- 
ten. So seriou!4 has the state of matters become that tbe public 
propose to submit a memorial to tbe district msgistrate praying 
for the adoption of measures for the destruction of these pests. 

— 0. Creightun, in a letter to Mature, June 30, on the Imma- 
nity of the African negro from yellow fever, says; " This point, 
interesting to anthropologists, is raised anew by a writer on the 
history of epidemics {Nature June 16), who asks whether the al- 
leged protection is supported by all recent authorities. Recent 
authorities are not so well placed for judging of this matter as the 
earlier ; for the reason that immunity is not alleged except fcH' 
the African negro of pure blood or unchanged racial characters, 
and that these conditions of the problem have been much lees 
frequently satisfied in the yellow fever hart>ors of the western 
hemisphere since the African slave trade ceased. However, there 
was a good opportunity in 1886, duringthe disastrous yellow fever 
among the French troops of the Mexican expedition when tbey 
lay at Vera Cruz. Among them was a regiment of Nubians, who 
had been enlisted for the expedition by permission of the Khedive : 
that regiment hod not a single case of yellow fever all through 
tbe epidemic. The African negro regiment brought over from 
the French colonies of Martinique and Guadeloupe bad two or 
three cases, with, I think, one death. The rest of the troops, in- 
cluding Frenchmen, Arabs from Algeria, nativ^ Mexicans and 
Creoles, had no immunity whatever, but, on the other hand, a 
most disastrous fatality. The medical otficers of the French ser- 
vice have recorded tbe facts principally io the Archills de Mide- 
eine Kavale, their conclusion as to racial immunity being tbe 
same that has passed current among the earlier authorities as a 
truth of high general value (admitting, of course, of exceptions in 
special circumstances), and a truth that has never, so far as I 
know, been formally controverted by anyone, although other 
points concerning yellow fever have been the subject of as obsti- 
natecontroversy as those touching small-pox itself. The experi- 
ences of the French at Oor6e, a town with ten times as many ne- 
groes OS whites, exactly confirmed those of Vera Cruz in the 
same year (_Arch. de Med. nav., ix., 84Sj. The immunity of the 
African negro from yellow fever has become a paragraph in some 
anthropological text-books. It Is from the anthropologists, and 
not from medical authorities, that Dsrwin cites the fact in his 
" Descent of Man,'' adding an original theory of the immunity, 
which he was unable to establish after much inquiry. His theory, 
I need hardly say, was not that " negroes in infancy may have 
passed through some disease too slight to be recognized as yellow 
fever," — whatever that may mean — " but which seems to con- 
fer immunity." The theory, however, is another story, or 
"another volume," as the writer just cited is pleaseii to suggest; 
and as for the historical fact of immunity, no one denies it. unless 
it be Dr. Pye Smith In bin recent Lumleian lectures (Lancef, 
April 28. 1893, p. 901), who gives no reasons. It is unfortunate 
that the anthropoli^iats (Darwin among them) should have intro- 
duced one element of dubiety in placing mulattoes on the same 
footing, in respect of immunity, as negroes of pure descent, and 
another in mixing up melarial or climatic CeiM* •Rvxii. -^'iiia''* 
fever." 
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LION BREEDING. 

BY DR. V. BALL, C.B., F.R.S , HONORARY SECRETARY ROYAL ZOOLOGI- 
CAL SOCIETY OF IRELAND. 

The breeding of Hon cubs commenced in tbe gardens of 
the Royal Zoological Society of Ireland in the year 1857, 
and has been continued through an unbroken descent to the 
end of 1891, or for thirty five years; from which, if we sub- 
tract the five jrears from 1874 to 1878, inclusive — when 
there was no breeding lioness in the gardens and no cubs 
were born — the actual period of breeding lasted only thirty 
years, during which the average number of births has been 
5.3 per annum. 

Parents of tbe Cubs. 

MALES FEMALES. 

No. of Cubs. No. of Cubs. 

( Natalie (1867-9) 10 

Natal (1867-64) 42 \ Anonyma (1861-4) 20 

( Old Girl (1862-73) 55 

Sire unknown (1869) . . 3 . . 'Nellie (1869) 8 

Old Charley (1866-74). 47 \ Biddy (1871) 4 

Victoria (1879-81) .... 7 

I Zenobia (]879-«3) 17 

Young Charley (79-84) 27 ] 

[Queen (1884-91) 28 

Paddy (1883-91) 31 | Minnie '1884-6) 6 

Romeo (1890-91) 9 Juliet (1890-91) 9 

159 159 

Sezei of the Cubs. 

Males 85 Females 73 

Unknown ... 1 Forward 86 

169 
Percentage of males to females 63.8 to 46.2, or a majority of 

^^ males out 



The Number of Cubs in a Litter. 

Total number of litters, 43; number of cubs, 169; average 
number of cubs in each litter, 3.7. 

Of litters of 6 cubs there were 2 







6 " 




8 






4 '' 




17 






3 " 




9 






2 '* 




5 






1 ** 




2 



Thus it will be seen that the average number of cabs in a 
litter approximates most nearly to 4. 

Months in which the Cubs were Born. 



January 6 

February. . . 14 

March 3 

April 22 

May 18 

June 9 

72 



} 



40 



July 6 

August 13 

September 27 , ^^ 

October 23^ ^" 

November 13 

December 6 



\ 



Forward 



87 
72 



169 

It is to be remarked that 90 out of the total of 159 were 
born in tbe four paired months, tamely, April and May (40) 
and September and October (50). These amount to 66.6 per 
cent of the whole number, leaving only 43.4 percent for the 
remaining eight months. 

Disposal of the Cubs. 

Died at, or shortly after, birth 30 

** after some months or year 12 

Retained for stock 8 

Sold (yielding upwards of £4,000) 109 

159 

THE PURIFICATION OF WATER BY CHEMICAL 

TREATMENT.' 

BT WILUS O. TUCKER, M.D. 

Pure water does not exist in nature. It is an ideal sub- 
stance to which the purest water that can be prepared by 
the chemist only approximates. From a chemical standpoint 
every foreign substance which water may contain is an 
impurity, but, hygienically considered, water is called impure 
only when it contains excessive amounts of mineral matter 
in solution or in suspension; when it contains organic matter 
of vegetable or animal origin, or the products of tbe decom- 
position of such matter in quantities exceeding certain gen- 
erally accepted but rather arbitrarily assigned limits, or when 
it is shown to contain living organisms believed to be asso- 
ciated with or productive of diseases which water may com- 
municate. All filth in food or drink is to be abhorred, but^ 
none the less, distinction must be made between that which^ 
containing or accompanying specific disease germs, may give 
rise to specific diseases, and that which is, while not unobjec- 
tionable, yet apparently incapable of materially affecting- 
health. The chemist is as yet unable to distinguise disease- 
producing from relatively harmless impurities in water. He 
can recognize those constituents which iodioate organic 
pollution; demonstrate the present existence of putrescent 
materia], or show that such material has preriously existed 

1 Bead before the Hedloel Booletx of the Oonntgr of AUMny w^ a meetinr 
held Febmwnr S8% 18K. Reprinted from the Albasy Xedkal Annala* Aprtt^ 
ISM. * 
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I; ih-? retogniliou of the products of ils Hecav. but he can 
ij no means assert with certainty thai aay given water will 
Bicessanly give rise to disease or will certainly prove to be 
■bolesome. Waters containing putrescent organic matter 
of aniautl origin have been drunk williout harmful results. 
Soch cases are on record, and, on the other hand, waters 
which analysis has shown to be of fair chemical purity have 
aaqnest ion ably given rise to disease. Nevertheless the 
chetnical analysis of drinking waters, despite the limitations 
ioi perfections of our best processes, furnishes most val' 
■able informalina. in no other way to be obtained, and I 
thatl spend no lime in a defense of this method of investiga- 
tion. There are unmistakable signs of pollutinu which 
lalyeis may reveal, and such warnings should not go un- 
heeded. If it be shown that a well receives the leachings of 
» privy-vauU or cesspool, or that a running stream is con- 
tAmiaaled by sewage, as yet unoxidized and possibly in- 
fectious, such water should be condemned, and neither chem- 
lor bacteriologist should be required to demonstrate its 
diaeaae-producing power. Indeed this would be in most cases 
mtirelj impossible, such proof being seldom attainable. 

Impurities in water exist in suspension or solution, and 
may be either inorganic or organic. Suspended matter may 
frequently l>e removed, wholly or partially, by mere sedi- 
menlalion or by some simple process of Bttration, but matter 
which ia held in solution must be destroyed or removed in 
other ways. The boiling of water may produce a deposition 
ime of its earthy siiUs, a coagulation and precipitation 
of some of ils organic matter, and a destruction of its micro- 
organistDs including disease germs if present; and while this 
method of purification is frequently serviceable as a house- 
hold measure it is not adapted to use upon a large scale. By 
distilltilion a still further puriflcation may be effected, but 
is a still more costly process and can never come into 
general use. Within a few duys I have examined a sample 
of distilled water prepared and sold in bottles for table use, 
rhich. while the free ammonia was high, the albuminoid 
ainmooia was very low; chlorine, nitrites, and nitrates ab- 
sent, and total solids almost nil. Such water is as pure as 
well be made on a commercial scale, but it is necessarily 
too expensive to be commonly used. Aeration has likewise 
been resorted to for the destruction by oxidation of organic 
matter, and is said to have been employed more than a cen- 
tury ago by Lind on the west coast of Africa. Considerable 

' improvement has been effected in certain city supplies by 
pntnping air into the mains or reservoirs or by discharging 
water in jets or fountains into basins so as freely to expose 

, it to the air. Where waters are shown to be deScient in dis< 
•oWed oxygen, especially in the case of impounded waters in 
which pilches of green algx appear upon the surface in 
warm weather, such treatnienl is often of the greatest value. 
It IB an imitation of a natural process of purilication, and the 
change effected is not to be regarded as purely chemical, 
being brought about by bacterial organisms, the nitrifying 
bacteria, which, under favorable conditions and in presence 
of free oxygen, convert nitrogenous organic matter into 
harmless inorganic forms. 

The purification of polluted water by direct chemical treat- 

< ment has been effected with more or less success in many 
wayB, all practical methods involving the separation of pre- 
cipitated matter either by sedimentation or filtration after 
treatment of the water. In other words, there is oo chemical 
agent which, by simple addition to impure water, will render 
ancb water pure and wholesomi^. By chemic<il treatment we 
may precinitatc lime and other earthy salts if present in 



undue quunliiy, coagulate and remove organic matter and 
bacteria, or promote the oxidation of such matter ; and various 
processes accomplishing, more or less perfectly, these results, 
have, during recent years, been employed. 

Clark's process, designed particularly for the softening of 
water owing its hardness to bi-carbonate of lime, consists in 
the addition of milk of lime, which results in the formation 
of an insoluble carbonate subsequently separated by sedimen- 
tation. Colored and turbid waters are clarified and organic 
matter and living organisms largely reduced by this treat- 
ment, as has been shown by Dr. Percy F. Frankland {Chem- 
ical News, Vol. LTI., p. 40) and others, but if much organic 
matter is present the precipitation does not readily occur and 
filtration must be resorted to as in the Porter-Clark process. 
Other methods for softening water involve the use of caustic 
soda in addition to slaked lime, as in Howatsoo's process, and 
the use of tri-sodic phosphate, now a commercial article, by 
which means the salts producing permanent hardness are 
largely removed; and in the household carbonate of soda 
(washing soda) is employed for the same purpose, though 
its use is impracticable on a large scale on account of the 

Such methods as these, however, are primarily intended 
for purifying water for laundry use, manufacturing pur- 
poses, and making steam. They are more important from a 
technical than from a sanitary standpoint, and we pass from 
these to speak of those processes in which the main object is 
the removal of constituents believed to be harmful to health. 
Before dolus so, however, a few words concerning fillratioD 
may not he out of place, the more especially as either sed- 
imentation or filtration is generally necessarily connected 
with every process intended for the puriBcalion of water. 
Filtration which isa mere straining, as foresample, continu- 
ous filtration through sand or animal charcoal, may clarify 
a water without otherwise improving it in any respect, and 
if, after a time, the filler becomes foul, the water may be 
polluted rather than improved, I regard with disfavor most 
of the old-fashioned filtering appliances, which not only 
gave a false sense of security, but often served as breeding 
places for the growth of living organisms. A house filter 
which is not easily cleansed is an abomination, being gen- 
erally allowed to take care of itself and in lime becoming a 
source of real danger. A few years ago a ease of no little 
interest was reported in the Chemical News {Vol. ui., p. 70). 
Two samples of water were analyzed for a family io which 
one member was ill with typhoid fever. One of the samplea 
was from the house supply direct, and the other was the 
same water filtered through a portable charcoal filter of the 
common type. This latter sample yielded a much larger 
amount of albuminoid ammonia than the former, decolor- 
ized five times as much permanganate of potassium, and was 
in every respect objectionable. On inquiry it was learned 
that the filter had been in use for more than a year, and that 
in the place where the owner had formerly resided he bad 
found the water so bad that he hud made use of it to filter 
thai which he used for his bath. A few years ago when 
typhoid fever prevailed in Providence, R.I., and seemed not 
to be fairly attributable to the city water supply. Dr. T. M, 
Prudden examined several of the fillers used in private 
houses and found the lyphoid bacillus in no less than three 
of them {Neiv York Medical Journal, Vol. l.. p. 14'. Fil- 
ters giving such results, it need scarcely be said, are a con- 
stant menace to health, but those which allow of easy clean- 
ing by reversed currents of water are free from most of the 
objections attending the use of the older forms. Five years 
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ago I analyzed some samples of Albany water, Bltered 
through a well-known filter manufactured in this city (the 
Blessing Duplex Filter), and found that a sample of water 
obtained by washing the filter after a day's use, yielded of 
albuminoid ammonia, 0.1850 parts per 100,000, showing that 
the filter had retained a large amount of organic matter. 
Water which had passed through the sand of the filter only, 
yielded 0.0023, and that which had passed through both the 
sand and charcoal yielded but 0.0014 parts per 100,000. This 
latter quantity is about one-tenth that ordinarily found in 
our city water, and this is certainly a very good showing. 
Two years since I analyzed water which had been drawn 
from our upper service, both before and after filtration 
through the same filtering apparatus, and found the free 
ammonia reduced to a fifth, the albuminoid ammonia to a 
fourth, and the oxygen absorbed to two-thirds of the amounts 
originally present, by filtration; while a sample of water 
from the lower city service had its free ammonia reduced to 
a fifth, albuminoid to a tenth, and oxygen absorbed to a 
twelfth, indicating a vast improvement in a water at that 
time in singularly bad condition. These results I believe to 
be largely due to the efficient action of the animal charcoal, 
which in this device acts, not as a strainer or filtering medium 
proper, but as an oxidizing agent, provision being made for 
its constant aeration. In many filtering appliances animal 
charcoal is a fruitful source of trouble and danger, but if the 
real filtration is accomplished by other material and the coal 
is subjected to frequent aeration and renewed when neces- 
sary, it is a most valuable agent for effecting the oxidation 
of organic matter. I purpose soon to make some experiments 
with a view to determining how long animal charcoal retains 
its activity in such filters, though it is very certain that, with 
proper treatment, it will continue to operate satisfactorily for 
a long time. 

Of the chemical agents which have been employed in 
water purification, the most important are metallic iron, solu- 
tions of iron salts, generally the chloride, permanganate of 
potassium, and alum. Spongy iron, obtained by the reduc- 
tion of hematite-ore at a temperature of a little below that of 
fusion, thereby rendering the metal porous or spongy in 
form, was first made use of by Bischof, whose process was 
patented in England in 1871, though Dr. Medlock had se- 
cured a patent in 1857 for a process of purification based 
upon the use of metallic iron plates, and Spencer in 1867 in- 
troduced a material which he called magnetic carbide, in 
which the active a^ent was iron. The carbonic acid in the 
water, acting upon the iron in one or the other of these forms, 
produces a ferrous carbonate, which, by oxidation, yields 
hydrated ferric oxide, and this is believed to effect the oxi- 
dation of organic matter and serve as a coagulant as well, 
producing a flocculent precipitate, which is subsequently 
separated by sedimentation or filtration through sand. Such 
methods have been employed with more or less success in 
various European cities, but Anderson's process, which has 
been successfully used at Antwerp, Ostend, Paris, and 
Tienna, has generally replaced other methods of purification 
by iron. In this process the water is forced through revolv- 
ing purifiers consisting of iron cylinders revolving on hollow 
trunnions which serve for inlet and outlet pipes. On the 
inner surface of the cylinders are curved ledges running 
lengthwise, which scoop up and shower down through the 
water fine cast-iron borings as it flows through the cylinder, 
so that every portion of the water is brought into contact with 
the iron, which is kept constantly bright and clean by attri- 
tion. The water issuing from the purifiers is exposed to 



the air, by allowing it to flow through a trough, to secure 
the precipitation of the ferric hydrate, and by filtration 
through sand this precipitate is subsequently removed. It 
is claimed for this process that the organic matter is altered 
in form and largely destroyed, the albuminoid ammonia 
being reduced to from one-half to one- fourth, and micro-organ- 
isms largely destroyed or removed. At Antwerp 2,000,000 
gallons daily are thus treated, and Professor Edward Frank- 
land has shown that this water is completely sterilized and 
nearly all its organic matter removed. The cost, previous 
to the introduction of settling reservoirs before filtration, has 
been $4 per million gallons. In a paper read before the 
Franklin Institute in 1890 by Easton Devonshire, C.E., it is 
estimated that the cost of working expenses, with an output 
of 5,000,000 gallons per diem or over, should not exceed $2 
per million. 

Ferric chloride has been employed in Holland for removing 
clayey matter and organic impurities from the water of the 
Maas, which supplies Rotterdam. Carbonate of iron is formed 
and decomposed with separation of ferric hydrate which 
coagulates and removes the organic matter, but such treat- 
ment is attended with many difficulties and is not likely to 
come into general use. The same may be said of the em- 
ployment of permanganate of potassium, which oxidizes 
organic matter and by its decomposition yields manganic 
hydrate which precipitates much of the suspended matter 
present in the water. Such processes may be successful, 
here and there, on a small scale, but they cannot as yet be 
practically or economically employed in the purification of 
larfre supplies. 

The only other purifying agent of which we need speak 
is alum. It is said to have been used for centuries in China 
and India, but particular attention was first directed to its 
use by Jennet in 1865. Most waters contain more or less 
bicarbonate of lime in solution, and the alum acting upon 
this constituent yields sulphate of lime, carbonic acid gas, 
and aluminic hydrate, as shown in the following equation: 

K3AI3 (SO4) 4+3H3 Ca(C03)3=3CaS04-f K3SO4 
-feCOg-fAlg (HO)e. 

As the aluminic hydrate forms and deposits it not only en- 
tangles and carries down finely-divided, suspended, mineral 
matter but coagulates and removes much of the dissolved 
organic matter as well. By this means peaty and other col- 
ored waters are decolorized; turbid waters containing finely 
divided clay are clarified and bacteria removed. Professor 
A. R. Leeds, in an experiment performed upon the water 
used at Mt. Holly, N. J., found that alum, added in the 
proportion of half a grain to the gallon, produced the follow- 
ing effect: *^ On standing the peaty matter was entirely 
precipitated in reddish-yellow flakes and the water abo^e 
became perfectly colorless and clear. On pipetting off some 
of this supernatant fluid I found that instead of containing 
8,100 colonies of bacteria per cubic centimeter, as it did before 
precipitation with alum, it contained only 80 colonies. On 
filtering some of this supernatant water through a double 
thickness of sterilized filter paper into a sterilized tube I 
found no bacteria in t^e filtered water. In other words the 
water had been rendered, by the addition of an amount of 
alum so minute as to be inappreciable to taste and almost to 
chemical tests, as sterile as if it had been subjected to pro- 
longed boiling.'* {JoumcU American Chemical Society^ 
ix., p. 154.) 

Austen and Wilber made a valuable report to the State 
Otologist of New Jersey in 1885, on the '' Purification of 
Drinking Water by Alum." They foUnd that L2 grains per 
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gallon was sufficient for the complete precipitation and clari- 
fication of the New Brunswick city water, if sufficient time 
was allowed for settling. Such an amount is imperceptible 
to the taste and can exert no physiological action. If more 
alum is used less time is required for sedimentation, and vice 
versa. More than two grains to the gallon was seldom re- 
quirtfd. They showed likewise that waters which will not 
yield clear filtrates on account of their containing finely di- 
vided clayey matters, even when filtered through the finest 
filter-paper, were immediately coagulated and precipitated 
by 1.16 grains of alum to the gallon, so that they could be 
filtered immediately after adding the alum, yielding bril- 
liantly clear filtrates, and. in their opinion, no more than 
twice this quantity, or about two grains per gallon at most, 
need ever be employed. 

In January, 1889, a sample of peaty water from Athol, 
Mass., having a decided yellowish-brown color, was submitted 
to me for examination. Difficulty had been experienced in 
clarifying this water by filtration, and I made some experi- 
ments to determine the action of alum upon it. Our city 
supply was at that time yellowish in color and slightly tur- 
bid, and this was also tested. ' It was found that, in both 
cases, the addition of alum in the proportion of 2.8 grains per 
gallon gave rise at the end of twenty-four hours to a yellowish 
flocculent deposit, undergoing no further change on standing 
for four days, the water becoming clear and almost perfectly 
colorless. The waters were tested again by adding the alum, 
shaking in a fiask, and immediately filtering through paper. 
The city water became transparent and perfectly colorless, 
and the peaty water retained but a very faint, almost imper- 
ceptible yellowish tint. The peaty water yielded originally 
0.0225 parts of albuminoid ammonia per 100,000, but after 
the addition of alum, agitation and filtration, it yielded but 
0.0060 parts, or about one-fourth as much, showing how great 
an improvement had been effected. 

For household use, on a small soale, water can be easily 
clarified and purified by placing a layer of clean cotton, two 
or three inches deep, at the bottom of a glass percolator, such 
as is used by druggists, and pouriug the water to be filtered, 
to which solution of alum has been added, into the percolator 
and allowing it to drip through into a clean vessel placed to 
receive it. The alum solution is conveniently made by dis- 
solving )\fi\f an ounce of alum in a quart of water, and of 
this solution a scant teaspoon ful should be added to each 
gallon of water to be filtered. Alum is now used in a num- 
ber of filtering and purifying systems which have of late 
years been brought prominently before the public by their 
inventors or the companies controlling them. 

If now it be asked, do such processes as these which we 
have described, admit of practical and economical application 
to the purification of large volumes of polluted water for the 
supply of our great cities, I fear that an unqualified affirma- 
tive answer can hardly be given. In American cities the 
consumption of water is much greater than in European 
towns. The '* Encyclopedia Brittanica" states that '' the con- 
sumption varies greatly in different [English] towns, rang- 
ing from about twelve to fifty gallons per head per day,^' 
and that *'an ample supply for domestic use and 'general 
requirements is from 20 to 25 gallons per head daily.** With 
us a hundred gallons is frequently supplied. Albany wants 
15,000,000 gallons, with a population of less than 100.000. 
Philadelphia and St. Louis consume 70 gallons; New York, 
aO; Beaton, 90; Chicago, 115; and Detroit, 150; while Glas- 
gow, Dablin, and Edinburgh consume but 50; London, 40; 
Binniagbam, Leeds, and Liverpool about 30: and Manchester 



and Sheffield still less. On the continent it is about the 
same. Paris uses about 50 gallons ; Hamburg and Dresden 
60, and Leipsic but 23. In American cities the waste of water 
is enormous and to purify one gallon for drinking and house- 
hold uses and nine gallons for flushing water-closets, water- 
ing streets and extinguishing flres must ever be a wasteful 
process, to say the least. Many towns in this country are 
now using water purified by artificial means, with apparent 
satisfaction ; but I do not think that the time has come when 
it can be said that such purification is practicable in all cases. 
Certain methods, like the Anderson process, give excellent 
results under favorable conditions, but competent engineers 
have not recommended them for American cities. Sedimen- 
tation, coagulation, filtration, aeration, all these have passed 
the experimental stage and are in a sense practical, but that 
processes involving so much manipulation can be advan- 
tageously employed in treating the enormous volumes of 
water required by large cities, especially where pumping is 
also necessary, is not as yet demonstrated. As regards fil- 
tration alone, it may be said that in our climate the filter- 
beds, which give satisfactory results in many parts of Europe, 
cannot generally be employed to advantage, and that this 
method of filtration has been by no means uniformly suc- 
cessful even in Europe. In a recent report Dr. Theobald 
Smith has called attention to the fact that in the Berlin epi- 
demic of typhoid in 1889, ''the distribution of the disease 
was identical with that of the filtered river water," the filter 
beds being worked with great rapidity to make up for a de- 
ficiency in the water-supply, and the filtered water containing 
at times 4,000 bacteria per cubic centimeter. In discussing 
this case he says: *' These facts go far to prove that polluted 
water, when immediately delivered for consumption even 
after filtration, is not wholly safe. They likewise make prom- 
inent the fact, that, while filtration largely rids a given water 
of its bacteria, it is a process requiring the utmost care, the 
most constant attention, not only on the part of the engi- 
neer, but also of the chemist and bacteriologist. We are 
furthermore convinced," he adds, *'by these experiments 
that surface water which shows very little, if any, pollution, 
and which is stored before use, is safer than filtered water 
which before filtration is being manifestly contaminated with 
sewage." As regards methods of rapid filtration under 
pressure, combining chemical treatment of the water, gener- 
ally by alum, as well, various systems are in use in this 
country, controlled by individuals or companies employing 
a variety of patented devices. Granting that the results in 
some cases seem to be excellent, I think the time has not yet 
come when they can be unhesitatingly recommended for the 
purification, in all cases, of large city supplies. I know of 
no city with a population of one hundred thousand that is 
using such a process today. That numerous infectious dis- 
eases are conveyed by water admits of no dispute. In my 
opinion it is vastly better to purify our sewage before dis- 
charging it into the streams which supply us with water, or 
keep it out of them if practicable altogether, than to attempt to 
purify the water which it pollutes. Chemical treatment 
and filtration may be practicable and efficient in certain 
cases, but I believe that the statement by the Rivers Pollu- 
tion Commission of England, more than twenty years ago, 
in their sixth report, is as true now as it was then: ** Noth- 
ing short of the abandonment of the inexpressibly nasty 
habit of mfxing human excrement with our drinking water 
can confer upon us immunity from the propagation of epi- 
demics through the medium of potable water." The cities 
of this country may eventually be dtW^w. Va xafeVcksA'?^ <A %xSx- 
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flcial purification of their water nupplies, but it cannot be 
said that the conditions necessitating: such action generally 
exist as yet. In most cases the safer and more economical 
course will be found to be either the securing of an unpol- 
luted water, if such be available, or the protection from pol- 
lution of existing sources of supply. 



LETTERS TO THE EDITOR. 

0*0 OorretpondenU are requeated tobecu brUfa* pouiblt. Tht lornern name 
i$ in all ooMf required ae proof of good faith. 

On reqtteet in advance^ one hundred eopiea of the number containing hie 
communication will be furnished free to any correepondent. 

The editor will be glad to publieh any qu^rien coneonant with the chtinirf*r 
of the Journal. 

American Weeds. 

Professor Byron D. Halsted of the New Jersey Experiment 
Station has recently presented to the agricultural public a list of 
** American Weeds,*' — mostly phanerogams, — which contains 
no less than 751 varieties and 8|)eoie8, exclusive of noxious fungi. 
Well may the lon»(-9uffering farmer turn up the whites of his 
eyes at this formidable lUt. A closer examination, however, 
shows us among the '* weeds " all our cultivated clovers, medics, 
vetches, and many of our best asricultural grasses. l%e criterion 
used by the New Jersey botanist in deciding what to admit and 
what to exclude from his catalogue is not apparent, and no word 
of explanation is vouchsafed. 

In the vegetable IcinKdom, if not in the United States Republic, 
it is true that *' it is self-evident that all plants are born tree and 
equsl.** The distmi^uishing of plants as weeds and not weeds is 
purely human and artificial. The popular idea of a weed seems 
to be a repulsive, or hurtful, wild plant. But few persons give 
exactly the same definition. I have been at some trouble to se- 
cure the definitions of a number of intelligent persons, and give 
below a few samples : — 

** A plant where you don't want it." —Director Eaaperiment 
Station. 

** A noxious or useless plant.'* — Curator of Museum. 

•* A plant out of place. *' — Chemist. 

** A troubleRome plant." — Chemist, 

*' An obnoxious plant of many species not fit for food or medici- 
nal purpoeea." — Clerk, 

** A plant not edible, so far as known, nor medicinal, or other- 
wise serviceable to man, and which always thrives where not 
wanted."— Jiti9>ectar of FWtUixers. 

** A plant for which we have no use so far as we know.'* — 
Meteorologi^, 

*' (1) Underbrush or bushes; (3) a useless or troublesome plant." 

My own definition : Any plant which from its situation or in- 
herent properties is hurtful to human interests; a vegetable mal- 
efactor. 

By the usage of the English language the name <' weed *' is 
connolative and implies in a plant a bad and hurtful quality. 
Used metaphorioally or analogically it is always a term of oppro- 
brium. 

If we were dealing with individual plants as courts of justice 
deal with persons, each particular plant might he properly de- 
scribed as a weed or not weed according to the circumstances of 
each case. But here we are dealing not with individuals but with 
species and varieties, and can take note only of the general char- 
acter of the groups. If we have planted a bed of pansiee« and 
there springs up among the pansiee a red clover plant* this particu- 
lar plant is hurtful to us, and therefore is treated as a weed, but 
we are not therefore justified in writing the species Tnfoiium 
proitnte in a list of weeds. The general character, — the qualitiee 
for which the clover genus generally and this species especially 
are noted, are good and beneficial to mankind. It was only by 
chance or the carelessness of some one that this clover plant got 
into our fiower^bed. **The plant oat of place** definition of a 
weed can refer only to a particular plant. It cannot be applied 



to a species, for a plant of any species is liable to be occasionally 
misplaced. 

We must maintain then that the inclusion in a list of weeds of 
such plants as the clovers, medics, vetches, and agricultural 
grasses is unjustifiable and wronc:. 

A large number of Professor Halsted's '* weeds" are mere 
'* wild lings of nature" for which we have as yet found no im- 
portant use. But justice requires that in the case of plants as 
well as persons every one shall be held innocent until proven 
guilty of wrong. 

' Both from an ssBthetic and from a practical standpoint it is true 
that most of these so-scalled weed plants are more useful than 
hurtful. They clothe and beautify waste places. Many of these 
wild plants furnish food and nectar for honey bees, and all aid 
more or less in conserving the fertility of the soil, prevent wash- 
ing etc. It is as unjust to stigmatize such plants as <' weeds" as 
it would be to call all savage tribes criminals. 

Professor Halsted omits wholly and without comment noxious 
fungi from his list of weeds. Yet these are our very worst and 
most dangerous weeds. In number they far outrun all the phan- 
erogamic species. 

To justify its inclusion in a list of ^* American weeds " a plant 
must not only poKsess a pof^itively noxious character, but must 
also be suflSciently obnoxious or wide spread to give it a national 
reputation. 

If we exclude from Professor Halsted's list all obscure and 
non-noxious species we shall have left about 150 species of weed- 
plants worthy to be called '* American Weeds." 

Gerald McCarthy. 

N. C. Experiment StaUon, Jnly 5. 

Some Remarks oa Professor Cyrus Thomas's Brief Study of 

the Palenque Tablet. 

In Science, No. 488, Professor Cyrus Thomas stated that ** the 
particular manner of reckoning the days of the month "— or more 
precisely, the exact designation of a date by the sign of the day and 
the position it holds in the number of twenty days (uinal) that 
people are in the habit of calling a Maya month - as it is found 
not only ** in some of the series of the Dresden Codex," but through- 
out the whole of it, is also found on the Palenque tablet. This 
statement undoubtedly is a correct one. But Professor Thomas, 
following Professor Fdrstemann, asserts that the ** peculiarity of this 
method is that the day of the month is counted not from the first 
of the given month, but from the last of the preceding month ; 
thus the fifteenth day of Pop, beginning the count with the first, 
will, according to this method, be numbered 16." If it were really 
so, this method of reckoning the days of the month would be a 
very curious one, and hardly to be understood. Professor Forste- 
mann based this assertion on the supposition that the calendar 
system of the Dresden Codex is the same as that which prevailed 
in Yucatan at the time of Bishop Landa's writing. In vol. xxiii. 
of the Zeitschrift fUr Ethnologie, published by the Berlin An- 
thropological Society, in a paper entitled *'Zur mexikanischen 
Chronologie, mit besonderer Berficksichtigung des zaposekischen 
Kalenders," I have shown that tJie priests who wrote down the 
Dresden Codex did not beg^ their years with the days kan, mtUue^ 
Car, oaiioc, as in Landa's time, but with the days been, e'fzitab, 
aJbhai, lamat, exactly corresponding to the acatL tecpatl, caJUy 
tocbtl (cane, fiint, house, rabbit), the signs used by the Mexicans 
to designate their respective years. Beginning the years in this 
manner, the day 4 ahau 8 cumku is really the eighth day of the 
month eicmlrtt in the deeii, or **cane," yeaiH. The day 9 kcm 12 
kaffob is really the twelfth day of the month kaffob in the same 
been, or ** cane." years: and thus with all the other dates through- 
out the whole Dresden Codex. 

The evidence derived ftom the fact that the same method of 
numbering the days of the month, that is to say, the same method 
of beginning the years, is also found in the Paleoqne tablet, leada 
— I agree with IVofeseor Thomas — to the inference *'that there 
were intimate relataons betw e e n the people of this city and those 
where the Dreeden Oodex was written, and that Ihete is no very 



great diffieience in the ages of thetwodocamcnia.^ On the ocber 
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side, it is proved by my statements that in this peculiarity both 
the Dresden Codex and the Palenque tablet differ from the Codex 
Troano-Cortez. For in the latter document the beginning of the 
> ears is in the days kan, multu:, isc, catiac. This is proved by 
Codex Troano 23-20, when compared %vith the Dresden Codex 
25-28. From this, and the general character of the Codex Troano- 
Cortez, we may safely infer that this manuscript is of a later date 
tiian the Dresden Codex, and, perhaps, of a somewhat different 
lo -ality. 

Alluding to 9 C 9 D of the'Palenque tablet, Professor Thomas 
remarks that on plate 48 and twice on plate 60 of the Dresden 
Codex no number-symbol is attached where the day is the twen- 
tieth of the month. This is obTiouely an erroneous statement ; for 
in all the three cases named, and also in the Palenque tablet, there 
is a particular element attached to the hieroglyph of the month ; 
and this particular element reveals itself as a graphic representa- 
tion of the two eyes of the man (ut'mc), the substitute of the head 
of the slain, which I have shown is the usual representation of 
the man (uinic) or the number twenty (uinal) (see Zeitachrift f&r 
Ethnologic, XIX.. pp. 237-240. 

With reference to Professor Thomas's last remarks, I will add 
that the symbol of the hand, as it is seen in the hieroglypth mdnik, 
is to be understood as a sign-language character for '* to eat," and 
therefore has the phonetic value e^t (compare the hieroglyph 
chUcin, west). The figure of the outstretched hand occurs as a 
substitute for the hatchet, the probable expression of the sound 
ch'ac, ''to cut.'' The proper phonetic and figurative value of the 
outstretched hand seems to be pax, ** to beat." 

Dr. Ed. Seler. 

Steglltz, Germany, June, 1892. 



A Grape Vine Produces Two Sets of Leaves During the Same 

Season. 

The scarcity of information upon the production of leaves at 
abnormal times furnishes an excuse for the following communi- 
cation. 

In the yard adjoining me there is a large grape-vine of several 
years' growth. A month ago this was a vigorous plant ; the leaves 
were numerous and healthy, and the branches were loaded with 
grapes. About that time numerous caterpillars attacked the vine, 
and in less than a week there was not a leaf left upon it. Numer- 
ous petioles, bearing fragments of the principal veins, were all 
that remained of the foliage. The grapes began to shrivel, and 
the smaller twigs to show signs of premature decay. 

But the end was not yet. About a week after the leaves were 
destroyed, buds located at the nodes — buds which normally would 
have remained dormant until next year — began to develop a sec- 
ond foliage. Although not yet full-grown, these leaves have given 
a new lease of life to the vine. The few shriveled bunches of 
grapes that have survived the great draught upon their moisture 
are rapidly regaining their plumpness. The plant is itself again. 

One fact is worth noting; although almo.^t four weeks have 
elapsed since the leaves were destroyed, the petioles remain 
attached to the stems. These petioles are as green as ever, and in 
most cases they retain short bits of the principal veins of the 
leaves Near the petioles these veins are green, but their free ex- 
tremities are shriveled and brown. C. H. Turner. 

University of Cincinnati, July 10. 

BOOK-REVIEWS. 

The Stone, Bronze, and Iron Ages. A Popular Treatise on Early 
Arehceology. By John Hunter-Duvar. London, Swan Son- 
nenschein & Co. New York, Macmillan & Co. 285 p. 
$1.25. 

As the author claims for this book no other character than that 
of a popular treatise, it will be sufficient to inquire whether it is 
a fair representation of the most approved views of the science, 
as expressed by those who have made it a speciality. This it 
usually is, although the author, who never quotes his authorities, 
Jias inserted opinions here and there which are certainly not those 
generally accepted. For instance, he understates the artistic 



relics of the Palssolithic period; he assumesjthat the weapons of 
the river drift were more ponderous than those of later date; he 
asserts that no idols have been recovered from the stations of that 
epoch ; and that no human remains have been unearthed from 
the European kitchen-middens. Our countrymen will also be 
surprised to learn that Mound CHty is another name for St. Louis 
(p. 142). 

In spite of such slight blemishes, the book can be recommended 
as a convenient and usually accurate manual of this attractive 
science. It begins at the beginning, tracing the story of man 
from early post-tertiary times through the drift and cave periods 
in Europe, and the neolithic, bronze, and iron ages. There are 
special chapters on the lake-dwellers, fossil man, myths, pot- 
tery, sepulture, and art, and one on the mound-builders oif the Ohio 
Vallev. 

Journal and Proceedings of the Royal Society of New South 
Wales, Vol. XXV. 1891. 848 p. 

The creditable publications of this active society have already 
reached their twenty-fifth volume, and it comes replete with en- 
tertaining material. Several reports from the Sydney Observatory 
on celestial photography will have interest for the astronomer; 
articles on Kaolinite and the microscopic structure of Australian 
rocks will attract the geologist; the causes of death among sheep 
and rabbits in Australia will be welcome to the agriculturist; the 
folk-lorist will turn with pleasure to Mr. Pratt's translations of 
songs and myths from Samoa; while the mechanicians and cranks 
will be glad to read about a ship which can be propelled by the 
action of the waves alone, and a flying machine which is to navigate 
the sky by the motive power of compressed air. This is certainly 
a varied repast, at which each may find a dish to his liking. 



AMONG THE PUBLISHERS. 



A WORK on the ** Migration of Birds," by Charles Dixon, will 
shortly be published by Messrs. Chapman & BLall. 

— Messrs. Longmans, Oreen, & Co. have issued a third edi- 
tion, revised and enlarged, of Professor E. A. Sch&fer's <* Essen- 
tials of Histology." The intention of the author is to supply 
students with directions for the microscopical examination of the 
tissues. 

— A ' * Dictionnaire de Chimie industrielle" is being issued in 
parts, under the direction of A. M. Villon, by the ** Librairie Tig- 
nol." It gives an account of the applications of chemistry to 
metallurgy, agriculture, pharmacy, pyrotechnics, and the various 
arts and handicrafts. 

— Henry Stevens & Son, 89 Great Russell Street, London, promise 
for next month Henry Harisse's *' Discovery of North America: a 
critical, documentary, and historic investigation, with an essay 
on the early cartography of the New World," etc. This important 
work by the foremost investigator in the field will make, a quarto 
volume of 800 pages, with 28 plates and many illustrations in the 
text, and will be issued to subscribers in three styles, ranging in 
price from £5 to £12 166. Only 860 copies are to be printed. 

— The American Society for the Extension of University Teach- 
ing, Philadelphia, has just issued five monographs on various 
phases of the university extension movement, being reprints from 
the Proceedings of the Society. These are: ** The Place of Uni- 
versity Extension in American Education,** by William T. Harris, 
U. 8. Commissioner of Education; ''The Organization and Func- 
tion of Local Centres," by Michael E. Sadler, secretary of the 
Oxford University Extension Delegacy; *<The Church and Uni- 
versity Extension," by Rev. John S. Machitosh; *'The Ideal Sylla- 
bus," by Henry W. Rolfe; and "The University Extension Class," 
by Edward T. Devine. 

— With the number for July, the '* Annals" of the American 
Academy of Political and Social Science begins its third volume. 
The first article in the current number is entitled '^ Cabinet Gov- 
ernment in the United States." It is by Professor Freeman Snow 
of Harvard, and is an answer to the maxi^ ^\»«&l^si.S}ci^^^ssi^\^^ 
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in tb« United States of cabioet goveinmeot as Imown abroad. 
Tbe oeit article ia bj Hrs. S. L. Oberholtier, aod relatex bow 
much good -'School Savings Banhs" h«ve done aod are dning. 
ProteKsor J. B. Clark of Smith College has a paper on " Patteo's 
Dynamic Economica," in which he explains tbe latest ajatem of 
political economy, taking up Profeaaor 8. N. Patten's recent book 
as a baale for bis remarks. Professor Uon Walras of Lausaone 
contribntps an article on tbe '■ Geometrical Theory of tbe Diatri- 
butiOD of Pricea.'' in wbicb be presents a geometric picture of the 
causation of tbe pricea of all comuioditieH Besides these there 
are articles by Mr. B, F. Hughes on •' Basia of Interest," by Leo 
8. Rowe on tbe ■' Conference of the Central Bureau for tbe Pro- 
motion of the Welfare of tbe Laborioi; ClaHses.'' by Takekuma 
Okacia on "Taxation in Japan," and tbe usual book-reviews and 
persona t notes, 

— W. H, Lowderwilk &Co., Washington, announce tbattbe^ 
have assumed tbe publiciilion of *' Hickcox'^^ Monthly Catalogue 
of Qoverntnent PuhlicBtiona," which they will comiilete up to 
date and issue regularly and proaiptlj in the future. Mr. Hick- 
cox will e<lit the catalogue as heretofore, but all lighta in the work 
have been purchased by tbe puhliaherB. Up to thib time the work 
has been prosecuted under many difficulties, and the pecuniary 
returns have been very inadequate, by reason of which facta it 
was not kept up with the regularity tvhich its importance de- 
manded. It is expected to issue early in July the first six num- 



bers of 18D3, under one cover, succeeding numbers to follow "mly 
in pach month thereafter, As rapidly aa tbe matter can be pre- 
pared the back volumes will be completed and sent tosubacrit>ers. 
It is not expected that the undertaking will prove a remunerative 
one, but it is hoped that there will be a return sufficient to repay 
tbe actual outlay of money. Tbe work is of the utmost value to 
every person who has occasion to handle or consult the currt'nt 
publications of tbe government, and these publicationH are now 
BO varied and comprehensive that persons interested in any 
branch of science or business must appre(^iate it. 

— Under the title of " Tbe Cambridge Natural History," Mac- 
millan & Co. have in active preparation an impwtant series of 
volumes on the Natural History of Vertebrate and Invertebrate 
Animals, edited, and for the most part written, by Cambridge 
men. While Intended in the first instance for tbiee who have not 
had any special scientitlc training, the volumes will, as far aa pos 
sible, present the most modem results of scientific research. Thus 
the anatomical structure of each group, iis development, palmon- 
toti^iy, and geographical distribution, will be conaiilered in con- 
junction with its exterDsl character. Care will, liowever, be 
taken to avoid technical language an fat as possible, and to exclude 
abslruae details wbicb would laad to confusion rather than to in- 
Btruction. The scries will be under tbe general editorship of Mr. 
J. W. Clark, the university registrar, and Mr. S F. Harmer, 
superintendent of tbe Huseum of Zoology. Tbe following writer* 
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Societas Entomologica. 

International Entomological Society, Zu- 

rich-Hottingen, Switzeiland. 

Annual fee, ten franca. 

The Journal of the Society appears tirice a 
month, and ronHista entirely of original ar- 
ticles on entomology, with a department for 
advertisements. A.I1 members may use this 
department free of i^oat for advertisements 
relating to entomology. 

The Society conaista of aboat 4S0 members 
in all countries of tbe world. 

The newTolume began April I, 1893. The 
numbers already issued will ba sent to new 

For info no at ion address Mr. F&nz Rubl, 
Freaident of tlie Societas Eotomologica, 
Zurich- Hottiugen, Switzeriand, 
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are CDfCBged upoD tbe groups nhicb precede tbeir names: Mam- 
mals. Ur. J. J. Lister; Birds, Hr. A. H. E^ans; Reptiles and 
Amphibia. Dr. Gndow, F.R.S.; Fish, Hr. W. Batesou; Hollusca, 
Ur. A. H. Cooke; Polyzoa, Mr. B. F. Harmer; Brachiopoda, Hr. 
A. E. Shipk; ; Insecta, Hr. Darid Sharp, F.R.S.; Uyriapoda. Mr. 
F. 0. Sinclair; Arachnoida, Mr. C. Warburton; CruetaceR, Pro- 
fessor W. F. R. Weldou; Ccelenterata, l\i. S J. Hickson; and 
SpoDges, Dr. W. J. Sollaa. It is hoped that some of the volumes 
which are already far advanceil may appear in the course of next 
year. The series will be fully Illustrated. 

— The Biblia PubltsbiDg Company of Heriden, Conn. , has just 
issued its initial monthly Dumber of " Ancient Egypt in the LiRht 
of Modem Discoveries," edit^ by Cbas, H. S. Davis, Ph.D.. and 
Bev. Camden U. Cobern, Ph.D., with an iutroduction by Rev. 
W. C. Wiuslow, LL.D. Over one hundred illusiratione will ap- 
pear in the tweoty-four monthly parts ; in the June issue are mapd 
of Egypt as a whole, oF Upper Egypt, of Lower Egypt, of the Basio 
of the Nile, of the Canal of Joseph, and of Egypt during the 



pluvial period; this openinn chapter treats of "Egypt and Its 
Original InhabltantR," and it is largely ethnographical in it* cuts 
and letterpress. 

— Hr. F. Turner contributes to the April number of the Agri- 
cultural Oatette of New South Wales a paper on the carob bean 
tree as one of the commercial plants suitable for cultivation in 
New South Wales. The Agricultural Department diatrlbnted » 
quantity of seed last year, and some healthy young pjanto raised 
from this seed are now growing in several parts of the colony, 
Ur. Turner eipecis that when the tree becomes better known U> 
oultivatorg it will be exteasively grown to provide food for stock, 
more especially during adverse seasons. The carob can not only 
be trained into a very ornamental shade tree, but may be planted 
as a wind-break to more tender regetation. He advises all who 
cultivate it to keep bees, if only a single hive. It is astODiahing, 
be says, how many flowers these industrioas insects will visit in 
the course of a day, and be the agency whereby they are fertil- 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
•conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 

874 BBOADWAT, HEW TOBK 
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By DANIEL S. TROY. 

This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes' tubes. 
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AUTHORS AND PUBLISHERS. 
Material arranged and oompUed for all kinds of 
works, exoentlng flotioo. Statistioa a apeolsJty. 
Indexing and oatalogulng. Address O. B. BIYBB, 
"W N. lath Stfetr Philadelphia. 



TO THE READERS OF SCIENCE. 

PUBLISHER'S ANNOUNCEMENT. 



Titles of Some Articles Published in Science since 

Jan. I, X893. 
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NEW YORK, JULY 22, 1892. 



A VISIT TO A **PICT'S HOUSE." 

BY DAYID MAC BITCHUE. 

As I have to-day visited an admirable specimen of the 
under^ound structures so frequently found in Scotland, 
where they are popularly known as ** Picts* Houses," some 
<lescription of it will, I think, prove interesting to the readers 
of Sciencej although the place itself has long been known to 
antiquaries. There are very many examples of these struc- 
tures in the British Isles, notably in Scotland and Ireland, 
but unfortunately the information regarding them (almost 
invariably most exact and detailed) is for the most part 
buried in the various volumes of *' Transactions " of anti- 
quarian societies, and is thereby practically useless. If the 
•descriptions already published regarding these buildings, 
together with reproductions of the diagrams illustrating 
them, could be focussed into one volume, the result would 
be of the highest interest to those who have paid attention 
to the subject, and would be a positive revelation to those 
who have not yet done so.^ And one great advantage to be 
derived from a comparison of the various delineations would 
be that the student would realize that, although such struc- 
tures are referred to under many names (such as under- 
ground caves, sou terrains, weems, cloghauns, Picts* Houses, 
and — popularly — fairy halls), they all belong to one great 
class. 

The specimen visited by me to-day is situated at Pitcur, in 
Forfarshire, about two miles to the south-east of the small 
town of Cou par- Angus, and is locally known as *'the Picts' 
bouse." It is entirely beneath the surface of the ground, 
and the portion of it which is still covered over stretches for 
about twenty feet beneath a ploughed field. That is to say, 
its roof is covered by a foot or two of soil, through which 
the plough passes without ever striking the flat, stone roof 
below. 'In other cases, indeed, the ploughshare has often 
been the first discoverer of these subterranean galleries. 

The ground-plan of the Pict^s House at Pitcur may be 
roughly described as of a horseshoe shape, with a shorter 
^llery parallel to the exterior curve of one side. The 
horseshoe itself is about 130 feet in length from end to end, 
with an average depth of 6 or 7 feet, and an average breadth 
of about 6 feet. The shorter gallery is about 55 feet long, 
and its dimensions otherwise resemble those of the horse- 
shoe, except that it broadens out into a bulbshape at the 
inner end — a common feature in such structures. The line 
of length, in each case, is taken along the middle of the 
gallery, there being, of course, a great difference between 
the length of the inner and outer curves. 

Be it understood that both of these galleries are, as it were, 
great symmetrical ditches or drains, quite underground, and 
entered by several burrow-like doorways. Their sides have 

* I may mention that, as a small beginning In this dlreodon, I am about to 
issue a pamplilet (published by David Douglas, Kdinburgb) containing ssTeral 
written deaorlptlons and sketches of suoh structures; extracted from the 
** Proceedings of the Society of Antiquaries of Scotlsnd.^' 



been carefully-built walls of large, unhewn, unmortared 
stones, and these are still to a great extent unimpaired. The 
roof was formed by bringing the upper tiers of the wall 
slightly together, and then placing huge slabs of stone 
across from side to side. Two of the largest of these roof- 
slabs measure as follows: One (the largest of all) is about 
74 inches in length, by 58 inches in breadth, and from 11 to 
13 inches in thickness, its shape being an irregular oblong. 
The other is about 60 inches long, by 48 inches broad, and 12 
inches thick. These are certainly very large specimens, but 
one is always struck by the great size of the flag-stones used 
in roofing these underground retreats. I have described as 
unhewn all the stones employed in this building, but (as in 
similar cases) one is led to conjecture that some rough pro- 
cess of shaping must have been adopted, although the out- 
lines are perfectly rude, and no trace whatever is visible of 
any tool. The selection of these great stones, whether from 
a quarry or a hillside, their carriage to the scene of action 
(often from a very great distance), and the method used ia 
placing them in position, are all problems which havegreatly 
puzzled antiquaries. 

In the Pitcur '' house" most of the roof-slabs have disap- 
peared, having obviously shared the fate of so many monu- 
ments of antiquity, at the hands of proprietors and farmers 
in need of building materials and quite devoid of all interest 
in archaeology. But (perhaps because it goes underneath 
arable land) the northern portion of the great horseshoe 
gallery still retains its roof; and this part of the building is, 
therefore, in all probability, in its original condition. It 
appears to have been of itself a ^' house," apart from the 
main gallery of which it forms a portion, for it has a care- 
fully-built doorway leading into the main gallery; and, 
moreover, an extra ascent to the upper earth leads from the 
side of the wall just at the outside of this doorway. On 
going through the doorway of this inner portion, one finds, 
on the right hand, a small recess in the wall, about 33 inches 
high, 23 inches broad at the floor, and going into the thick- 
ness of the wall about 21 inches. Although this cavity is 
23 inches broad at the base, the two slabs which form the 
supports of its little doorway are made to slant towards the 
top, where the breadth narrows to 14 inches. Within this 
recess it is possible for a man of 6 feet 10, and of proportionate 
breadth, to sit in a squatting posture; but it is a very '' tight 
flt." I am particular in giving the dimensions of this recess, 
because the late Captain Thomas, a naval officer who de- 
voted much time and study to these subterranean structures, 
and who found this little recess on the right hand of many 
of their doorways, regarded them as probably identical with 
the ** guard-cells " of thePictish *' brochs." Captain Thomas 
quite realized that if these were really "'guard-cells " they 
were useless for any but men of distinctly small stature — 
an attribute of the Picts, according to tradition. 

It is difficult to convey a true idea of such buildings by 
written description alone, but perhaps these notes will give 
the readers of Science some impression of an example of a 
very interesting class of structures. 

Esster Logie, Perthshire, SooUand. July 1. 
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KEY TO THE MAYA HIEROGLYPHS. 

BY CTBUS TBOMAB, PH.D. 

I GIYE here in as limited space as possible a list of the 
Maya letter ^glyphs so far as I have determined them, to- 
gether with the corresponding phonetic equivalents; and 
some examples of my attempts at deciphering the written 
characters of the Codices. 

It is necessary to explain that the letter-equivalent given 
to each is to be understood as only the chief phonetic ele- 
ment of the character represented, for, in most cases, more 
than this chief or prominent element is included in the one 
symbol. The consonant sounds are those chiefly represented, 
but the character, as a rule, combines therewith a vowel and 
sometimes even a subordinate consonant sound. Hence it 
happens that the same consonant sound is represented by 
several different characters depending upon the subordinate 
phonetic elements combined with it. A change, however, in 
the character does not necessarily follow from a change 
in the order of the phonetic elements it represents; thus, 
what denotes ci as a prefix may stand for io or c at the end. 

The examples given of the added vowel and subordinate 



k appears to be a combination of Nos. 3 and 5. The latter 
sometimes contains the dotted portion seen in 6. No. 6 is 
frequently found whare it must be interpreted che, *' wood," 
yet occurs without the dot-surrounded portion where it has 
the same signification. Other variants are found in the 
Dresden Codex. 

7. K\ — Found as ke and ekj also as Ce. 

8. Ch\ — Sometimes chi, as in the symbol for Chikin^ 
'^west;" ^Ch' as final. Landa's first x appears to be an 
attempt to give this character which is the partially closed 
hand. 

9. JSTCT^.— Landa's symbol. This does not appear to be 
subject to any variations that affect its phonetic value. 

10. X\ — Cross-hatching usually indicates x (sh) as the 
leading phonetic element; however, it is sometimes rendered 
by ch\ as is evident from its appearance in the symbol for the 
day Chicchan if we consider it phonetic. However, the day 
symbols cannot always be relied upon in this respect, as will 
be seen by what follows. 

11. X\ — Landa's second x is substantially the same as 
this character. But he has taken two characters for one, as 
in this the x is represented by the dotted lines alone ; the 
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consonant elements, are intended only as asserting that such 
combinations have been discovered ; there may be, and proba- 
bly are, others. As it would require too much space and 
too many illustrations to give full explanations of the steps 
by which I have reached the conclusions given, I must take 
for granted that those interested in the subject will be able 
to test these from what is presented. 

Letter Symboli (Fig. z). 

1 (a, b). B\ — I filnd no marks or rule by which to deter- 
mine from the symbol alone the combined phonetic elements. 
This is Landaus character for b with a dot added. 

2. Ca. — As a prefix, sometimes ka in the Cortesian Codex ; 
c hard or k as final. Landa's character. 

3. C\ — This is generally found in place of an eye where 
it denotes ctm, cin, or ci. 

4. C— Ci as a prefix, tc, ich, or c as a sufBx or final. 

* -_, '—The characters 5 and 6 are quite variable 

and often difficult to determine because the complete form 
intended is not always given. In some instances the little 
dot-surrounded character at the left of 6 is solid, then a 
slightly different rendering appears to be demanded. Landaus 



little loop at the forehead, or rather the little parallelogram, 
in it is a; the face character n. The whole character ap- 
pears to be properly rendered by xan, ** slowly, l^surely, 
gently." The chief variation in the combination is found 
in the loop at the forehead, which may be a vowel or con- 
sonant. This form of x is seldom found except in combina- 
tion with n. 

12 (a, b, c). ^and jE^.— The variations are shown in 12b 
and 12c. 

13 (a, b, c). I»'.— This is Landa's first I, The variations 
are shown in 13b and 13c. Found in combination with 
different vowels, as le, ol, etc. 

14. L\ — If Landa's second I be turned round it will be 
found to be a rude imitation of this character, which is the 
symbol for the day Ahau, lA, in the symbol for Likiriy 
East; follows kUy etc. 

16. M\'-Me, — Symbol for the day Men. 

16 (a, b). M*. — Varies in having the little loops at the 
top, sometimes solid, as in 16b. The dot-surrounded portion 
of 16b is used alone in one series of the Cortesian Codex 
for this letter followed by e. The combinations have not 
been traced. 

17. M\ — This appears to be another form of m, or m 
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doubled, or combined with n. Not sattsfaclorily test«d u 
jet, though m is certainly the chieF phonetic element. 

IB (a, b). iT ())■— Although not thoroughly traced, I am 
satisfied that this character, which is the symbol of the day 
Muluc, has in as ita chief phonetic element, generally with 
o or u. The part representing the c is omitted from the day 
symbol, but is found in the little ring and loops in 18b. The 
form of Ibe contour oF a character is generally ot no signifi- 
cance as it may be round, square, or deeply notched without 
Any change in its meaning. 




T. CresBon of Philadelphia subsequent to the Qrat notice, in 
Scietice, of my discovery, I am much pleased to learn that 
he has reached a similar determination as to some of these 
letter symbols by an independent method. As I was not 
aware until the publication of the article mentioned, that he 
was at work on tbe Maya characters, this agreement in our 
coDclusions is highly gratifying, and serres to strenftbea 
both in the conviction that we are making genuine progress 
in the solution oF this difBcult problem. 

I giro here a few interpretations of groups of compound 
characters to illustrate the combinations of the letter sym- 
1)0 la. 

Fig. 3 represents a group oF four componnd characters in 
tbe upper division of PI. XXII* Codes»Troano, to be read in 
this order: upper left, upper right, lower left, lower right; 
which we will number in the order given 1, 8, 3. 4. 

The following is probably a substantially correct transla- 
tion: {!) U-Zabal, (2) Ule, (3) Cutz, {i) 2-yaa^n: "Bet 
(or literally do the setting of) the snare for the turkey on 
the second day of Taxkin." I can give no explanation of 
the little crosses above the symbol for Taxkin, The prefix 
to No. 1 and to No. 2 is the character for u; the upper 
character in No. 1 appears to be the symbol for z reversed ; 
the band acroas the lower character the 5 (possibly inter- 
changeable with p). Tbe figure below agrees very well 
with this interpretation. 



19. P or i^ (t). — Although I have not tested this satis- 
factorily, I am c«rtain from my examinations that its pho- 
netic equivalent is p usually pp. There are some variations 
found cbiefiy in the lower portion. Tbep and b appear to 
be interchangeable in the Codices even in the same word; 
for example in tbe Dresden Codex 48c, we find tbe b char- 
acter in the symbol for tbe month Pop, while on SOb it is 
replaced in the same month symbol by our No. 19. 

20, 21, 82. T. — These characters (20, 21 and 22) appear to 
have t as their chief phonetic element, varied according to 
the markings in the upper portion. No. 20 is also varied by 
the marks in the lower or middle circle. 

23. Th'. — la followed by e and t. 

24. Tz'. — I am also inclined to believe that the tw) 
streamers or lines which extend upward in characters, as in 
the symbol for the month Tzec, indicate tbe presence oF this 
AJund. 

25. Z', Za. — Varied according to the markings in the 
wings and circle. 

26. O (di), — Sometimes 2. 

27. Y^. — The index to the variations in the signification 
if there be any, which is doubtful, will probably be Found 
in tbe length and form of the stem. 

28. Bal or bil (}).— This is the symbol for the day Acbal. 

29. CA {?).— Usually followed by or it when not ter- 
minal. Is the symbol for the day Chuen. 

30. Cab. — The signification of the appendage so often 
found attached below this symbol has not been ascertained. 

31. IT. — Sign of aspiration, the open ends always turned 
toward the character with which it is connected, 

32. Kin. — Sometimes without tbe wing. The latter ap- 
pears to be used for n, the circle for ki. 

33. Kal. — If the separate elements are represented, it is 
probable the section with the dotted line stands for the J: and 
the curved line with the two little teeth for tbe I. 

Having submitted samples of my interpretation to Dr. H. 




The group shown in Fig. 3 is found in the lower division 
of plate 26 Cortesian Codex. The characters are taken and 
numberMl in the same order as in Fig. 2. No. 1 iesupposed 
with good reason to tie a deity symbol, the name however 
undetermined. Assuming this to be correct, I translate the 
group as follows: (Dttilj) xan yalcab ktUcab, "As"or"in 
the name of (the deity) slowly gather the swarm of bees 
and inclose them in a hire." 

The figure below shows a priest wearing the mask of the 
supposed deity hence we say " as," 



mm 



Fig. 4 isa group from the middle division of plate XXXII* 
Codex Troano. The characters are numbered in the same 
order as the preceding and are translated as follows: Mulcin 
ku ci- (god of death) xaart; "Collect together for the 
temple of the holy god of death palm wood." The picture 
below represents individuals bearing in their hands what 
appear to i>e blocks of wood on each of which is the symbol 
toTChe "wood." 

The little character at the forehead in No. 4 is the symbol 
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for aa which is found in other combinations where it has 
the same signification. 

80 far I have found no marks indicating the plural ; this 
may be represented by duplications. 



OSTEOLOGICAL NOTES. 



BY D. D. 8LADK. 



The jugal arch is present in all of the order Rodentia, and 
is generally complete, although it exhibits many modifica- 
tions in its composition. Three bones form the arch, which 
is straight or slightly curved horizontally, while it almost 
invariably presents a curvature downwards. The position 
of the jugal therein serves as a determining character in 
grouping the various families of the order. 

The temporal fossa is often little developed, showing fee- 
ble energy in the action of the temporal muscle. On the 
contrary, the pterygoid plates and fossse are often largely 
increased in relation to the enlarged development of the 
muscular insertions. In close connection with these condi- 
tions, the coronoid process of the mandible is small, and 
even rudimentary, while the parts about the angle are 
largely expanded. The condyle is little elevated and pre- 
sents, with few exceptions, an antero-posterior articulating 
surface. 

Post-orbital processes of the frontals exist in a few of the 
families, but there is in no case a corresponding process from 
the arch. The orbit is never separated from the temporal 
fossa. 

In many of the rodents there is present a more or less ex- 
tensive dilatation of the infra-orbital foramen, through 
which passes, in addition to the nerve, that portion of the 
masseter muscle which has its insertion upon the maxilla. 
This extends around the back of the jugal process of the 
maxilla in a pulley-like manner, to an insertion just below 
the socket of the mandibular prsemolar, and thus co-operates 
with the temporal in moving the mandible in a vertical di- 
rection. This attachment of a head of the masseter is pe- 
culiar to the order, and explains the use of the vacuity in 
the maxilla which is oftentimes of vast relative propor- 
tions. 

Assuming the present classification, all existing Bodentia 
may be brought into two groups, the Simplicidentata and 
the Duplicidentata. The first embraces the Sciuromorpha, 
Hystricomorpha, Myomorpha, and the second, the Lago- 
morpha. 

In the Sciuromorpha, the jugal forms the greater part of 
the arch, extending forward to thelacrymal, and posteriorly 
to the glenoid cavity, of which it forms the outer wall, and 
it is not supported below by a continuation backwards of 
the process of the maxilla. In the more typical forms there 
is no enlargement of the infra-orbital opening, while the 
post-orbital processes of the frontals are characteristic of the 
family SciuridaB. The external pterygoid plate is entirely 
wanting, and there is no fossa. 

The jugal arch in the Myomorpha is for the most part 
slender, and the jugal, which does not extend far forward, 
is supported by the continuation below of the maxillary 
process. The zygomatic process of the squamosal is short. 
No post-orbital process of the frontal exists. The infra- 
orbital opening varies. In the family Muridse, especially 
in the typical forms, this opening is perpendicular, wide 
above and narrow below, while the lower root of the 
jEygomatic process of the maxilla is flattened into a thin 
perpendicular plate. Very much the same condition exists 



in the Myoxidse, while in the Dipodidse the foramen is aa 
large as the orbit, rounded, and has a separate canal for the 
nerve. The malar ascends to the lacrymal in a flattened 
plate. In close connections with these conditions the 
coronoid process of the mandible is small and rudimenary^ 
while the parts around the angle of the ramus are much 
developed. 

In the Hystricomorpha the arch is stout. The jugal ia 
not supported by the continuation of the maxillary process, 
and generally does not advance far forward. The infra- 
orbital vacuity is large, and is either triangular or oval. 
The coronary processand the condyle are but slightly elevated 
above the dental series. 

In the ChinchillidaB the jugal extends forward to the lac- 
rymal. In the Dasyproctidae, Oaelogenys is characterized by 
the extraordinary development of the jugal arch, which 
presents an enormous vertical curvature, two-thirds of the 
anterior portion of which, constituting the maxilla, is hol- 
lowed out into a cavity which communicates with the mouth. 
The nerve passes through a separate canal, adjacent to the 
infra-orbital opening. 

In the sub-order Duplicidentata, the jugal arch is well de- 
veloped. In the family Leporidae there are large wing-like,, 
post-orbital processes, while the jugal, but feebly supported 
by the maxillary process, continues posteriorly to aid in the 
formation of the outer side of the glenoid articular surface,, 
passing beneath the process of the squamosal. 

In the Lagomyidae there are no post-orbital processes, and 
the posterier angle of the jugal is carried backward nearly 
to the auditory meatus. The infra-orbital opening in the 
Duplicidentata is of the usual size. The angle of the jaw 
is rounded and the coronoid process much produced up- 
wards. 

In considering the significance of the jugal arch in the 
Bodentia, the peculiar vertical curvature downwards, which 
has already been noted, and which is a decided manifesta- 
tion of weakness, must be taken into account. This condi- 
tion is compensated in some of the families by the unusual 
arrangement made in the distribution of the muscular inser- 
tions of the masseter through the infra-orbital opening, by 
which increased energy is imparted to the powers of masti- 
cation, and whereby the action of the mandible is rendered 
fully equal to the demand upon its efforts. 

In those families where the above condition does not exist 
it is evident that the strength of the arch is still sufficient 
for the anteroposterior movement of the articulation so pe- 
culiar to the Rodentia and so characteristic of the act of 
gnawing. 

The relation of the arch to the neighboring parts must 
also be remarked. For example, the ascending ramus of 
the mandible differs according to the food. Elevated in the 
Leporidae, it is short in the Sciuridae, and still shorter in the 
Muridae. 

In the first the coronoid is broad, projects but slightly, i& 
near the condyle, and far distant from the molar series^ 
while the angle of the jaw is broad and well rounded, as in 
the Lagomyidae. 

In the other two families, squirrels and rats, the coronoid 
is feeble, pointed, and placed at equal distances between the 
condyle and the last molar; thus the masseter does not pos- 
sess a leverage as advantageous as in the hare. This mus- 
cle, however, in the rats has its maxillary attachments much 
developed, while few fibres spring from the arch — a condi- 
tion correlative with the feebleness of this last. 

Cambridge, June 81. 
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NOTES AND NEWS. 

Thb recent publication is announced in Nature of the firtit 
number of a new monthly journal under the title Rivista dipato- 
logia vegetcUe, It is edited by Sigg. A. N. and A. Berleee. and 
imblished at Avellino, in Italy ; and is to be devoted to the study 
of animal and vegetable parasites infesting cultivated plants, to 
the diseases which they cause, and the remedies employed to com- 
bat them, 

— According to Nature^ the Port Officer of Manga lore rep»>rt8 
that a native craft was overtaken by heavy weather and made for 
Mangalore, where there is a bad bar with about ei^ht feet of water 
on it. A tremendous sea was breaking over the bar, so, before 
croroing it, and while running in. the native skipper opened an 
oil caak, forming part of the cargo, and scattered it all round in 
the sea plentifully, with the result that he took his craft aerobe 
the bar safely, and so saved the vessel and the car^o. The ves- 
sel's name waj» **Mahadepra«<aH," and she was of 95 tons, bound 
from Cochin to Bombay. This is said to be the firi^t case on 
record of a native tindal who has successfully used oil in troubled 
waters. 

— In Science of July 8, the closing paragraph of the article by 
Dr. C. V. Riley, on *»The Number of Broods of the Imported Elm- 
leaf Beetle," should have read: ** Our statement upon page 8 was 
a general one, based upon the observed shortness of the larval 
life, and upon the fact that the earliest larves mature before the 
end of May, and upon the additional fact that we know that 
newly developed beetles are found early in June. Prof. John B. 
Smith, in a pa|)er read before the Entomological Club of the 
American Association for the Advancement of Science, in August 
of this year, made the statement that there is but one annual gen- 
eration in New Jersey. The adult beetles develop from the 
larvae which have fed during the summer, entering winter quar- 
ters as early as the first ueek in August. This state of affairs 
may probably hold in more northern regions, but in Washington it 
is safe to say that there are two generations, because, as just 
stated, newly developed beetles (the progeny of those which 
hibernate) appear in early June. These lay eggs, and, in fact, 
egg-laying may continue until the end of September, and larvaB 
have actually been found by Mr. Pergande in October.** 

— Mr. D J. Macgowan, writing in the Shanghai Mercury, gives 
an account of some remarkable statements made by a group of 
Chinese traders who lately undertook a mercantile exploration 
of the interior of Southern Formosa. They started from Lamalan, 
which Mr. Macgowan takes to be Chockeday of the charts, and in 
seven days reached their objective point, Hualin Stream. They 
lodged in stone caverns, and the chattering of monkeys and the 
sounds of insects seemed to them ** appalling and mdescribable.'* 
The region was so '* weiM ** that it reminded them of ** legends of 
the kingdom of hobgoblins.*' Among the trees were some of 
*' prodigious girth, forming a vast forest." These trees are said to 
measure more than ten outstretched arms. A tree said to flourish 
Id the same forest is described as bearing *' flowers, red and white, 
which are larger than a sieve, and of extraordinary fragrance.*' 
Mr. Macgowan adds: ''Mr. Taylor, while searching for orchids, 
heard of these majestic trees and huge flowers, which he inferred, 
from what natives said, were epiphyte orchids. I am moved to 
make known this sylvan discovery in the hope that, pending the 
exploration of this terra incognita by our botanists. Dr. Henry or 
Mr. Ford, residents in Formosa will take measures to provide 
those naturalists with specimens of flowers, seeds, leaves, and 
bark of the trees concerning which the Chinese have excited our 
curiosity." 

— '' The New Decimal Association, whose headquarters are at 
Botolph House, Eastcheap," says the London Daily Graphic of 
May 14, ** has memorialized the Lords of the Committee of Coun- 
cil on Education on the desirability of taking an important step 
in connection with the introduction of the metric system in this 
country. The May examinations of the Science and Art Depart- 
ment are known through the length and breadth of the land, and 
much has been done by means of these examinations to popularize 
and extend technical study. The niHrnonal which has been pre- 



sented recommends that in certain of the science examinations 
alternative questions be given in future. base<l on the metric sys- 
tem of measurement, which may be taken at the option of the 
candidate in lieu of questions based on feet and inches In this 
way the large and intelligent class of candidates for certificates of 
the department will be induced to learn the metric system. The 
Committee of Council on Education has already ordered that the 
principles of this system should be taught in the higher standards 
of all elementary schools; and one of the steps taken by the school 
boards of London and other towns in consequence of this order 
has been to furnish the pupil teachers and advanced scholars with 
boxwood rules having a decimalized inch scale and a metric scale 
in juxtaposition. In addition to this, colored wall-charts of the 
metric weights and measures are used, and in this way the rising 
generation will to a great extent be prepared for the introduction 
of these weights and measures in future. 

— The second annual geological expedition of the State Univer- 
sity of Nebraska, undertaken by a party of six, left Lincoln for 
the field. June 21, 1892. This is known as the Morrill Geological 
Expedition, in honor of Charles H. Morrill, regent of ^he State 
University, whose liberality makes this %vork possible. The pri- 
mary object of the expedition is the collection and preservation of 
geoloj^ical specimens in general, but more particularly the palseon- 
tological forms for which the State and immediate surroundings 
are famous. The chief objective points are the Tertiary deposits 
of the White and Niobrara Rivers, and the Bad Lands of Nebraska^ 
Wyoming, and South Dakota. The expedition is provided with 
tents, — furnished by Qovernor Boyd,— wiih teams and heavy 
covered wagons of the prairie-schooner type, and with apparatus^ 
camping equipment, and provisions for the summer. The party 
consists of six members, — exclusive of guide, — Mr. Thomas H. 
Marsland, Frederick C. Kenyon, Arthur C. Morrill, and Harry H 
Everett, all of the State University of Nebraska, and James H. 
Haines of Iowa College, together with Erwin H. Barbour, acting 
State geologist, as professor in charge. The *' Fossil Corkscrew, ' 
or Daimonelix, beds were visited first, and some tons of these 
extraordinary new fossils — noticed and figured in Science^ Feb- 
ruary, 1892 — were obtained. Native lumber and hay for packing 
are carried, and specimens are boxed as found, and delivered at 
the nearest station or siding. At the close of the expedition these 
scattered collections will be brought together and delivered at the 
State University in oars, which the railroad companies have gen- 
erously offered for that purpose. 

— The eighth annual report of the Wisconsin Experiment Sta- 
tion devotes a large share of space to questions relative to ensilagf^. 
One chapter is devoted to a careful study, by F. H. King, of the 
construction and filling of silos. Mr. King, having visited 93 
silos in Missouri, Michigan, Ohio, and Illinois, and several farmers 
while filling their silos, in order to obtain data for this chapter. 
Mr. King concludes that a stone silo, properly constructed, will 
keep the silage as well as a wooden one, but that it will be neces- 
sary to renew the cement lining frequently, or else to whitewash it 
with fresh cement every year, as the acids of the silage soon soften 
the cement. He finds that lath and plaster is a failure as a silo 
lining, both because of the softening of the plaster and the liability 
to injury with the fork in handling the silage. Of the wooden 
linings, that made by two thicknesses of boards with tarred paper 
between, all nailed firmly together, is showing greatest durability ; 
but all wooden linings rot soon unless w^l ventilated. Painting 
the lining tends to hasten decay instead of preserving it. From 
an experiment in feeding com silage in comparison with dry 
corn fodder, the following conclusions are reached : 1. A daily 
ration of four pounds of hay and seven pounds of grain feed, witli 
com silage or field-cured fodder com ad libitum, fed to twenty 
cows during sixteen weeks, produced a total quantity of 19,813 
pounds of milk during the silage period, and 19,801 pounds of 
milk during the fodder-corn period. 2. When we consider the 
arean of land from which the silage and fodder corn are obtained, 
we find that the silage would have produced 243 pounds more 
milk per acre than the dry fodder, or the equivalent of 12 pounds 
of butter. This is a gain of a little more than three per cent in 
favor of the silage. 
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A PLEA FOR A BROADER BOTANY. 

BY L. H. BAILEY. 

The science of botany, as ordinarily considered and 
taught, has not laid bold of the full amount of territory to 
which it is entitled, and it has not, therefore, reached its 
full measure of usefulness. Strictly speaking, botany is the 
science of plants, but by general consent it appears to have 
dwarfed itself into a science of wild plants; or if it deals 
with cultivated plants they are such as fall to the care of 
botanical gardens, or, in other words, those which are culti- 
vated for the sole purpose of maintaining a collection. It is 
not strange that in the earlier days botanists should have 
eliminated from their domain the whole realm of cultivated 
plants, for cultivation then meant little else than the main- 
tenance and improvement of plants for merely economic 
purposes, and there was little science of cultivation. But 
now that the teachings of evolution have thrown a new pur- 
pose into the study of all natural objects, cultivated plants 
have acquired a fascinating interest from the abundant light 
which they throw upon variation and descent. In fact, 
aside from paleontology, there is no direction in which such 
abundant material can be found for the study of evolution 
as in cultivated plants, for in nearly all of them the variation 
is fully as great as in domesticated animals, while the species 
are very many times more numerous; and, by the fostering 
aid rendered by man, the accumulative effects of modified 
environment and selAtion are much more quickly seen — 
and therefore more intelligible — than in wild plants. My 
nearest neighbor, who is a paleontologist, and myself, a hor- 
ticulturist, compare our respective fields of study to the de- 
cay and burning of a log. In both decay and burning the 
same amount of work is finally accomplished and the same 
amount of heat is evolved, but one process requires years, 
perhaps a century, for its accomplishment, and the other 
requires but a few hours. Cultivated plants afford within 
definite periods of time as much variation and progression 
as their wild prototypes exhibit in ages. So the garden is one 
of the best places in which to study evolution. It is a com- 



mon opinion, to be sure, that the variation of cultivated 
plants is anomalous and uninstructive because influenced by 
man, but this is wholly erroneous. I have yet to find a 
variation in cultivated plants which can not be explained 
by laws already announced and well known. It is strange 
that one can ever believe that any variation of natural ob- 
jects is unnatural 1 

But wholly aside from the fascinations of pure science, 
cultivated plants and cultivation itself demand the attention 
of the botanists, for horticulture is nothing more than an 
application of the principles of botany. Just now, mycology 
is making important additions to horticultural practice, but 
there are greater fields for the applications of an exact sci- 
ence of plant physiology, whenever that science shall have 
reached a proportionate development. In short, the possi- 
bilities in horticulture, both in science and practice, are just 
as great as they are in the science of botany upon which it 
rests; and inasmuch as it is absolutely impossible to separate 
horticulture and botany by any definition or any practical 
test, the two should go together in an ideal presentation of 
the science of plants. Horticulture belongs to botany rather 
than to agriculture. 

The ideal chair or department of botany, therefore, should 
comprise, in material equipment, laboratories, botanic garden, 
green-houses, orchards, vegetable and ornamental gardens, 
all of which should be maintained for purposes of active in- 
vestigation rather than as mere collections ; and I am sure 
that no department of botany can accomplish the results of 
which the science is capable until such breadth of equipment 
is secured. I am aware that there are difilculties in such a 
comprehensive field, but the only serious one is the lack of 
men. Botanists, as a rule, care little for gardens and culti- 
vated plants, and horticulturists are too apt to undervalue 
the importance of scientific training and investigation ; but 
the time cannot be far distant when men shall appear with 
sufficient scientific and practical training to appreciate the 
needs of the whole science and with enough executive ability 
to manage its many interests. Such men are no doubt 
teaching in some of our colleges today, were the opportunity 
open to them. One cannot be a specialist in all or even 
several of the many subjects comprised in this ideal, but he 
may possess the genius to encourage and direct the work of 
other specialists. The first need is the opportunity, for there 
is not yet, so far as I know, an ideal chair of botany in ex- 
istence, where the science can be actively studied in its fullest 
possibilities and then be presented to the student and the 
world. 

Cornell Ualversity. 



THE LAWS AND NATURE OF COHESION. 

BY REGINALD A. FESSENDEN. 

Desirous of finding some relation between the conductivity of 
metals and their other physical properties, the writer, several 
years ago. began to tabulate all the data he could find. Realizing 
the uselessnes? of comparing the properties of substances whose 
natures are essentially different, as wood and iron, it was decided 
to confine the work to the elementary substances. It was found 
that the only elements whose properties were at all well known 
were those of the five chemical groups comprising the following 
metals: I., iron, nickel, cobalt, platinum, osmium, iridium; II., 
sodium, copper, silver, gold; III., magnesium, zinc, cadmium, 
mercury; IV., aluminium, thallium, indium, gallium; V., sili- 
con, tin, lead. 

. The data collected were not very concordant, but when they 
had been compared and the most probable values taken, laying due 
stress on the purity of the substances examined and tbe^standing 
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of the observer, various regularities or laws were at once apparent, 
.and it is for the purpose of pointing out one of these that the fol- 
lowing paper has beea written. 

This piece of paper, taken as a whole, has certain properties, a 
certain size, a certain weight, a certain motion, and is the seat of 
a certain force which attracts other ponderable bodies to it. A 
single atom of matter has its weight, moti9n, size, and force. The 
weights of the atoms form the basis of electrometric chemistrjf 
their motion that of the kinetic theory of heat. To their size less 
attention has been paid, we have only Mendelejeef *8 curve and 
certain experiments of Roberts- Austen, who has showed that the 
tensile strength of gold is weakened, not in proportion to the 
weight of the metal alloyed with it, but to the volume, in the 
same way as ten lumps of gravel weaken a casting more than ten 
l^ina of sand. Of the force — the force of cohesion — still less 
18 known, in fact absolutely nothing, and the object of this note 
is to point out what the nature of this force is and what its laws 



In its early youth science was riotously extravagant of ethers, 
and any puzzling phenomenon was considered warrant enough for 
the creation of a new one. As it has grown older it has grown 
alflo more economical, until at the present day the scientist who 
ahoold ask for an appropriation of a new ether, to help him out of 
A diflSculty , would be pounced upon. For this reason, if no other, 
we will confine ourselves to examining the various means by which 
<mr present ether has been supposed capable of producing the 
focoea which cause cohesion. 

1. Qravitation. There have not been wanting eminent scien- 
tlstB who have considered that gravitation could account for co- 
liesion, and there have been many ingenious theories proposed, for 
instance that of Watts, who supposed that (since the effects of 
gravity on the moon's path may be supposed to consist of two 
parts, one independent of the shape of the earth and varying 
Inrersely as the square of the distance, the other dependent on 
the sha pe and varying inversely as the cube of the distance) if 
the atoms were of irregular shapes it might account for the ef- 
fects. But no theory with gravitation as its basis will hold, first, 
liecause the effects are much too small; second, because, as we 
ahall see, the cohesive force is totally independent of the weights 
of the atoms and depends on the size only. 

2. Condensation and rari faction of the ether caused by the mo- 
tion of the atoms. If wc hold a pith ball near a tuning fork the 
pita ball will be attracted up to a certain distance, and will then 
te repelled if brought closer. This theory has been a favorite 
with many, but. as such an attraction would vary with the motion 

of the atoms in a way that we know the force of cohesion does 
not, it also must be dismissed. 

8. Electricity. That the force of cohesion was due to electricity 
long been vaguely suspected. On the same principle appar- 

itly that electricity was considered to be the cause of life, i.e., 
^^Life is a wonderful thing and unexplainable, electricity is a 
wonderful thing and unexplainable; therefore electricity is 
life ^ — the argument being possibly aided l)y an instinctive rec- 
ollection of the Athenasion creed, which states that '* there is only 
4iiie incomprehensible. '* The writer is not aware that any evidence 
io favor of this theory was ever offered, so it was probably merely 
agness. 

Having rejected theories I and 2. we may see how the facts 
agree with the theory that cohesion is an electrostatic effect. 

If we electrolyse a solution of silver nitrate, we know from 
JFkraday'd work that every atom of silver deposited on the elec- 
trodes carries over a certain quantity of electricity . This quantity 
is always the same, no matter how or when or where we perform 
the electrolysis, and this quantity seems to be related to the 
atoms in the same way as a pint of water to a pint measure. We 
may calculate the quantity on each atom in the following way. 
One cubic centimeter of silver weighs about 10.5 graairues. One 
eoolomb is carried over by every 1.12 milligrammes of silver de- 
posited, therefore the charge on the atoms contained in one cubic 

10500 



we may call its size 10"* centimeters. In a cubic centimeter of 
silver then there would be 10*^ atoms, which would give as the 
charge on each atom 10* -h 10'* = lO""*" coulomb. The ca- 
pacity of an atom having a diameter of 10 ~* centimeter is 

i¥^> = <»" ^ ""'" *^- 

The potential on each silver atom will therefore be about one 
volt. We may look at the cubic centimeter of silver as being 
made up of planes, each plane consisting of one layer of atoms. 
The distance between the centres of any two layers would be 
10 ~~' centimeters. The potential on the atoms being one volt, 
the attraction between any two layers would be 

4.5X10->»X1' , ,^^^ , 
in — 1« grammes per cm* = 4500 kg. per. cm* -= cal- 
culated tensile strength of silver = 45 kg. per sq. mm. 

From Wertheim's results we have observed tensile strength of 
silver 88 kg. per sq. mm. That the calculated and observed re- 
sults should be so close is of course only a piece of good fortune. 
We had no right to expect it, as the data upon which the calcula- 
tion is based are not known with sufficient accuracy. Still, the 
result is a remarkable one, and places beyond question the fact 
that the known electric charges on the atoms can produce effects 
of the same order as those observed. 

Having shown this, we may follow up the theory by investi- 
gating in what way the cohesion of the metals would vary if this 
were the case. Evidently (since every atom, large or small, has 
the same quantity of electricity, and the larger the atoms of a 
metal the farther away the centres of the atoms would be) the 
cohesive force should be inversely proportional to some power of 
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itimeter of silver is t^^.^.- = 10* coulombs. 

1.12 

Ab the sizes of the atoms vary from 10"^ to 10"^ centimeters 
in diameter, and silver is a small atom (^ the size of potassium), 



the size (or atomic volume, as it is called, and which is got by 
dividing the atomic weight by the density of the substance). The 
following table shows this to be the case. In the first column 
are the names of the metals, in the second their relative sizes, or 
atomic volumes, in the third their rigidity, as given by Mr. Suther- 
land in the Philosophical Magazine of August, 1891 : — 

I. II. III. IV. V. 

Iron 7.1 750 x 10* 483 x 10* 650 x 10* 

Copper 7.1 480 483 550 

Zinc 9.2 350 814 840 

Silver 10 2 280 270 270 

Gold 10.2 270 270 270 

Aluminium 10.4 250 250 260 

Magnesium 14. 150 154 143 

Tin 16. 136 122 100 

Lead 18. 84 100 88 

Cadmium 18. 170 

As will be seen, the agreement is perfect, with the exception of 
iron, and those who are familiar how greatly the properties of 
iron are changed by the least particle of impurity will possibly 
agree with me in thinking that absolutely pure iron would be less 
rigid ; in fact, some recent experiments show that it is so, being 
nearer 600 than 750; but I have not inserted this value, because a 
comparison with a set of observations made by one observer at 
one time and by one method would have a greater value than 
comparison with a lot of picked results from different observers. 

Assuming the electrostatic theory, we can easily calculate the 
exact function which rigidity should be of the atomic volume in 
the following way. 

Suppose Figs. 1 and 2 to represent two cubic centimeters of 
different elements, of which the atoms of one are twice the diam- 
eter of the other, or, to put it more accurately, the distance be- 
tween centres of atoms is twice as great in the one case as in the 
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other. Let 1 contain the smaller atoms. Suppose one face made 
fast to the plank p, and both sheered slightly till they have the posi- 
tion shown by the dotted lines. It is evident that the ratio of work 
done in bringing the atom at O over to H to that done in bring- 
ing .& to D, or C to A, will be the mean ratio of the force of attrac- 
tion between K and O to that between E and F. This latter varies 
inversely as the square of the distance, according to the well- 
known electrical law, and, consequently, as the distance G i^ is 
twice that of E F, the work done in moving E Uy D will be four 
times that done in moving O to H. Again, in Fig. 1 there will 
be 2' as many atoms to be displaced as in Fig. 2. so that, on the 
whole, there will be 2' -f- 2* as much work done in displacing 
the cube in Fig. 1 as in Pig. 2. In other words, the rigidity will 
vary inversely as the fifth power of the distance between the cen- 
tres of the atoms, or as (atomic volume) ». Col. IV. gives the 
results calculated on this theory. As will be seen, they agree fairly 
well, as well as could be expected, considering the fact that we 
have left out one factor. This is the variation of rigidity with 
temperature, and as it would be obviously unfair to compare lead 
and silver at 600^ C. it is obvious that our calculated results should 
only be applied when the metals are at some one point, say, at a 
temperature which is i the temperature of their melting-point 
As those metals having the greatest atomic volume, as a rule, 
melt at lowest temperature (though there are many exceptions to 
this) we may make a rough sort of formula, which shall give the 
rigidity at ordinary temperatures by multiplying again by the 
atomic radius, so we get (atomic volume) ' as the rate at which 




Fig. 8. 
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rigidity varies with size of atoms. Col. V. is calculated in this 
way from the rough formula : — 



Rigidity = 



28 X 10»« 



Equation I. 



(atomic volume) ■ 

The formula for Col. IV., and the more correct one. if we 
neglect variation of rigidity with temperature, is 

12560 X 10^ 
(atomic volume) « 



Equation II. 



The other moduli are related to that of rigidity. For if we 
represent Young's modulus by — , then the modulus of rigidity 



is represented by .- 



and the bulk modulus by 



2(a-fb) "a (a-26) 

where h represents the lateral shortening accompanying the longi- 
tudinal lengthening a. So if 6 bears to a any constant ratio, then 
Young's modulus and the bulk modulus will each be some fraction 
of the modulus of rigidity. The continental writers, at least a 

good many of them, hold that — = -3-. Kelvin, Tait, and 

a 4 

Stokes say there is no relation. On the one hand, it is certain that 

-is not constantly equal to i. On the other hand, it does not 
a 

follow that there is no relation between the two, and the evidence 

which has been brought to prove this has no value, for we have 

no right to argue from the facts that in india-rubber _ = _ , 

a 2 

while in cork — = , say, — — , that _ does not have any con- 

a 100 a 

stant ratio in metals. The laws which govern the moduli of com- 
pounds and non-homogeneous substances like india-rubber and 
cork are not the same as those which govern homogeneous sub- 
stBucefi yike goid and silver. 



The following is a table of the metals and their Yoang*B moduli. 
Col. I. contains the observed moduli taken from Sutherland's 
paper, and Col. II. contains the calculated valuea from the 
equation. 

l.'^....:^- TTT ^ » ^..i..> 78 X 10" ^^^^ 



ponding to Equation I.). 


mmM-^^^mvmv^t* «^" 


(atomic volume)' 


Metals. 


I. 


II. 


Iron 


2,000 X 10» 


1,660 X lO"^ 


Copper 


1,220 


1,560 


Zinc 


930 


920 


Silver 


740 


760 


Gold 


760 


760 


Aluminium 


680 


690 


Cadmium 


480 


466 


Magnesium 


890 


896 


Tin 


420 


296 


Lead 


190 


286 



There is only one metal which does not agree with theory, an^ 

that is tin (iron, of course, on account of its impurities does not^ 

but we know that, as we obtain iron more pure, we find its rigidity 

less, so there is very little doubt but that if it were absolutely 

pure the agreement would be closer). But it is easy to show 

that the observed results of tin are wrong. For the rigidity is 

given as 186 x 10* and the Young's modulus as 420 x 10*. There- 

1 1 

fore, if we represent Young's modulus by — , then 



a 



2(a-f-6) 



I Oft 

_. Solvmg this we get 6 = .65 a. Therefore the bulk modulus 
42U * 

is negative, and the more tin is compressed the larger 



8 (a - 26) 

it swells, a result which is absurd. This will emphasize the 
fact that the agreement between theory and experiment is aa close 
as that between the experiments themselves. 
It will be noticed that the ratio-rigidity. Young's modulus, is 



Poisson's ratio for 



QQ 1 1 

about — . Therefore, as — = — , 

78 ' 2 (a -f- 6) 2.7* 

these metals is, on the average, 0.85. Therefore the bulk modu- 
lus = 1.1 times Young's modulus, which agrees with the only 
datum I find in Everett, i.e., Wertheims's figures for brass, which 
gives the ratio 9 48 : 10.2 = 1.08, very closely. All these moduli 
must contain the atomic volume to the same power, but this ia 
not the case with the tensile strength ; for, according to this elec- 
trostatic theory of cohesion, we may look at a wire as made up of 
thin discs, each disc consisting of a layer of atoms. The attrac- 
tive force between any two such layers would vary inversely a» 
the square of the distance between them and directly as the num- 
ber of atoms in a layer. Combining these we find that it would 
vary as the fourth power of the atomic radius, or as (atomic vol- 
ume)*, making no allowance for the effect of temperature on the 
tensile strength. The following table gives in Col. I. the ob- 
served tensile strengths, taken from Wertheim for wires 1 milli- 
meter in diameter; in Col. II. the atomic volumes of the ele- 
ments, raised to the |-power; and in Col. III. the calculated 
tensile strengths, as found by the formula. 

Equation IV. Tensile strength = zzz. 4 in 

(atomic volume) > 

grams for wires 1 millimeter in diameter. 

II, 

18.7 

13.7 

17.8 

19.8 

22.2 

22.2 

28.2 

41 

47.8 

Col. IV. contains the melting-points in degrees Centigrade 
from aheolute zero. Here we have to deal with a mooh onore 



kilo- 



Metal. 


I. 


Iron 


65 


Copper 


41 


Platinum 


35 


Zinc 


16.77 


Silver 


29.6 


Gold 


28.46 


Aluminium 


18 


Tin 


8.40 


Lead 


2.86 



III. 


IV. 


48 


2,000 (?) 


48 


1,327 


86 


1,800 (2> 


88 


690 


29 


1,228 


29 


1,81&^ 


27 


89a 


16 


604 


18 


600 
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oomplicated phenomenon than that of rigidity. Rigidity is sim- 
ply a function of the cohesive force. The tensile strength of a 
fnbetanoe depends not only on the cohesive force of the metal, 
bat also on its ability to resist flow. If a metal did not flow before 
being pulled apart, there is no doubt but that its tensile strength 
would be proportional to the |- power of the atomic volume. As, 
however, it does flow, and the amount of flow is not simply pro- 
portional to the diminishing of the cohesive force, we have to 
make a fresh allowance for it. In all the metals the melting-point 
is reached when the linear expansion has amounted to about 2 per 
cent. So when the cohesion has diminished about 4 per cent the 
atoms no longer hold the same relative positions, but one can slip 
in and take the place of another. So at equal distances from their 
melting-points only can the tensile strength be proportional to 
the {-power of the atomic volume. Ck>nsequently this ratio can 
only hold good with substances which have approximately the 
same melting-point. On examining the table, it will be seen that 
as copper, gold, and silver have approximately the same melting- 
point, the ratio does hold good with them. The same with 
tin and lead. Aluminium and zinc, which should be, the one 
slightly weaker, the other slightly stronger, than silver, have a 
melting-point about one-half that of gold and silver, and they 
have about half the strength at the temperature of comparison 
which they should have. The melting-point of iron and platinum 
is higher than that of gold or silver, and consequently their tensile 
strength is greater. The flow of a metal depends on two things, 
the cohesive force and the kinetic energy of the atoms. What 
function the flow is of the temperature, as reckoned in fractions 
of the temperature at which the substance melts, it is hardly 
worth while to go into now. If we suppose it directly propor- 
tional (though we may feel fairly certain it is not as simple a 
function) so that, at the same temperature, a metal melting at half 
the temperature that another does flows twice as easilj', we get 
the following table, where Col. I. contains the observed tensile 
strengths, and Col. II. the calculated ones : — 



Metal. 


I. 


II. 


Iron 


05 


74 


Copper 


41 


48 


Platinum 


S5 


48 


Silver 


29.6 


29 


Gold 


28.5 


29 


Aluminium 


18 


18 


Zinc 


15.7 


16 


Tin 


8.4 


5 


Lead 


2.86 


4 



I have not been able to flnd any data on the tensile strength of 
mag:neaium. Theory gives about 9 kilograms for a wire 1 milli- 
meter in diameter. It would be interesting to flnd if experiment 
confirms this. 

If, when we have met with a new phenomenon in a substance, 
and are able to show that a certain property already known to 
exist in the substance is capable of producing effects of the mag- 
mtode observed, and that the phenomenon obeys the same laws 
as it would if it were caused by the already known physical prop- 
erty, we are to a certain extent justified in supposing that this 
property is really the cause of the phenomenon in question, and 
in applying our knowledge still further, we have seen that the 
charges which we know the atoms have on them are able to give 
effects of the same size as those observed in experiments on ten- 
sfle strength, and that the various moduli follow the same laws as 
tbey would if cohesion were an electrostatic effect, and we may 
now apply our formula to other and less- known phenomena. 

The velocity of sound in a wire is given by the formula : — 

ESasticity here means Young's modulus, the formula for which, 
as we have seen, was constant + (atomic volume)', and atomic 
▼olnnie is atomic weight + density, so we have velocity of sound 

in wiie = ( constant y 

valomic weiirht x atomic volume/ « 



the constant be- 



ties of sound in wires of a number of metals which have been 
tested, and in Col. II. the calculated velocities for these and for 
other metals which have not yet been tested. 

I. II. III. 



Silver 


2.61 X 


10» 


2.7 X 10» 


100 


Copper 


8.56 




4.1 


110 


Gold 


1.74 




1.9 


186 


Alumin. 






5.1 


200 


Magnes. 






4.8 


275 


Zinc 






3.6 


874 


Cadmium 






2,8 


450 


Tin 






2.0 


878 


Lead 


1.28 




1.4 


1800 



Col. III. gives the electrical resistance, silver being taken as 
100, and it may be noticed that in any one group of metals the 
conductivity varies directly as the velocity of sound, and in pass- 
ing from one group to another, by multiplying the conductivity 
by the valency we get proportionate values for all the metals. 
The same holds good for the beat conductivity. No close agree* 
ment can be expected here, for there are too many things to be- 
taken into account. It is merely mentioned here because the 
fact of there being a relation t)etween the velocity of sound and 
the conductivity for heat and electricity throws a light on the 
nature of these phenomena. This will form the subject of a sepa- 
rate paper. It may be asked how an electrostatic force can pro- 
duce such effects. If the atoms are all similarly charged either 
+ or — they would repel each other and not attract. The expla- 
nation is probably thi!»: The atoms, if we may call them so, of 
electricity are not infinitely smaller than the atoms of matter. 
When an atom is neutral it does not mean that it has no charge 
but that it has equal quantities of both kinds of electricity. The 
resultant effect of these charges on a body at a distance is zero, it 
behaves as if it had no charge, as shown below, in A, 





. If the atoms be brought olo^ together there is a state of un- 
stable equilibrium, and the effect is that either the charges move 
on the surface of the atoms or the atoms themselves move so that 
the atoms attract each other, as in B, Consequently all atoma 



B 



O 




neutrally charged attract each other. If nothing further happens 
the attraction is simply cohesion. If, however, any third sub- 
stance connects the two outside parts of the atoms and so enables 
these parts to neutralize each other we have chemical combination, 
and the two atoms when separated show opposite charges, as 
inC. 



C 





weight X atomic volume. 
fog 78 X 10^*. The following table gives in Col. I. the veloci- 



Whether we accept the electrostatic theory of cohesion or not, 
from the above t'ibles of moduli, the following laws are evident. 

I. In any two metals the force of cohesion varies inversely as 
the square of the distance between the centres of th^vt «.<4;voqs^. 
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II. In any one metal the force of cohesion varies inversely as 
the square of the distance between the centres of its atoms. 

We may expect these facts to be of great u^e in the study of 
the properties of matter. For, knowing the size and weight of 
the atoms and the velocity with which they move, all that was 
wanting to enable us to calculate the behavior of the atoms of 
matter, in the same way as we do the motions of the planets, was 
a knowledge of the laws of the force which holds them together ; 
and, from the evidence given above, I have no doubt that you 
will agree with me in saying that we have at least made a begin- 
ning in that direction. 

A few words might be said about Poisson's ratio. It is, as I 
said, not fair to argue from the behavior of cork or india rubber 
that there is no relation between longitudinal extension and 
lateral contraction, or t)etween a and h. When we compress a 
cork we are not compressing the substance which forms the cork 
any more than we are compressing a piece of paper when we 
crumple it up in our hanl. A cork is like a dry sponge, and 
when we squeeze a sponge up in our hand we are simply doubling 
up the cell- walls, not compressing the substance of the sponge. 
The only way in which we can determine the compressibility of 
cork is to soak it in ether or some substance which fills all its 
pores and then subject it to hydrostatic pressure. In the same 
way when we stretch india rubber, or ivory or jelly, the longitudi- 
nal extension of the piece of rubber is not in the least a measure 
of the longitudinal extension of the substance of the rubber. All 
such substances are made up of two parts; rubber, for instance, of 
a hard elastic skeleton, insoluble in most solvents, and of a soft 
plastic substance, soluble in many solvents, by use of which the 
two parts may easily be separated, similarly ivory and jelly. Let 
lis take a square cell as in Fig. 8, the walls of which are of elastic 
material and the contents an incompressible plastic substance. 
Suppose it to be extended till its length is 4 centimeters and its 
br^ulth and thickness each 2 centimeters, as in Fig. 4. The total 
area of cell-wall is 40 square centimeters, and the total volume of 
incompressible contents is 16 cubic centimeters. Imagine the cell 
to be released, it will regain its position as in Fig. 8, and form a 
cube of side 2.52 centimeters. In this case, the volume being the 
flame, the cell area will be 38.1 square centimeters. So we find 
that by stretching the cell till its length was 60 per cent greater 
than before, we have only had to stretch the cell- walls 5 per 
cent. This gives us the explanation of the well-known fact that 
stretched rubber contracts when heated. For if we heat the cell 
shown in Fig. 4 the incompressible contents will expand and tend 
to make the cell-walls take that shape in which they can hold the 
most. This is obviously that of the original cube, therefore the 
result will be a contraction. 

Of course the formulse, derived from this theory of cohesion, 
give us the means of calculating the physical properties of metals 
which have never been examined, or even discovered. For ex- 
ample, it shows us that we have at our disposal a metal far 
superior to any metal yet known, one which is stronger than iron, 
lighter than aluminium, and a better electrical conductor than 
silver. Aluminium, in spite of its lightness, is too weak mechani- 
cally and too poor a conductor to be used in many cases. But 
this new metal is four times as strong as aluminium, and is twice 
as good a conductor of electricity. The metal referred to is 
glucinum or beryllium. All that is known about it is that it has 
an atomic weight of 9.1 and a density of 1.7 to 2, the exact figures 
not being known. But from these scanty data we can deduce 
the following figures : 

Metal Rigidity Tensile st'gth Conductivity Sp. gr. 

Alumin. 250 x 10» 18 Kgms 50 2.75 

Silver 280 27 100 10.5 

Iron 750 42-65 14 8 

Calculated for 
Glucinum 



1300 



65 



105 



2 



We also see why diamond is so hard, and that there is only one 
other thing that might possibly scratch it, and that is a crystal of 
manganese. With the exception of glucinum, none of the other 
metaJs, eithei^- discovered or to be discovered, are likely to be any 
better than those we have now. 



NOTES ON LOCAL HEMIPTERA-HETEROPTERA. 

BT K. B. SOUTHWICK, PH.D. 

In the CORISIDiE Corisa Harriaii Uhl. is very common 
in our park lakes, and the drag-net brings many of them to 
land at every haul. Another species as yet undetermined is 
about one-third the size of Harrisiij and equally abundant. 

In NOTONECTIDJB Notonecta undulata Say. is very 
common. This was at one time known as varHabilis Fieb., 
a name quite appropriate, for they are variable to a marked 
degree, some of them bein^ nearly white, while others are 
very dark. Notonecta irrorata Uhl. is also common, and 
is a very beautiful insect, and more uniform in coloration. 

In NEPID^ Banatra fusca Pal. Beauv. is our only 
representative, as far as my observation goes; this was at one 
time known as R. nigra "EL. Schf. 

In BELOSTOMATID^ we have two species. Benacus 
griseua Say., that giant among Hemiptera. This much-named 
creature has been known as B. haldemanua Leidy, B. har- 
pax Stal., B. ruficepa var. Duf., B. diatinctum Duf., and 
B. auguatatum Guer. ; but at last has settled down to B. 
griaeua, which name, I hope, gives credit where it belongs. 
Zattha fluminea Say. is very common in our lakes, and the 
females are often taken with their backs completely covered 
with eggs, deposited in regular rows upon the elytra; at the 
same time the young of all sizes will be brought up with the 
drag-net. 

In the family HYDRODROMICA and sub-family Sal- 
DiDM 1 have but one representative species, Salda orbicidata 
Uhl., and it is exceedingly rare. 

In the sub-family Hydrobatidjb I have taken three species, 
viz., Limnoporua rufoacutellua Lat., Limnotrechua mar- 
ginatus S&y., and Hygrotrechua remigia Say; they are all 
about equally common on the waters of our lakes and in 
ditches and pools. 

In the family REDUVID^ the sub-family Piratina is 
represented by Melanoleatea picipea H. Schf., which is quite 
common under stones along with Carabidce, 

In the sub- family Reduviina we have three species. Diplo- 
dua luridua Stal. is very common with us, but in Professor 
Uhler's list it is only given as from Mexico. Acholla mul- 
tiapinoaa is also common; this has been known as A. aex- 
apinoaus WolflF., and A. aubarmatvs H. Schf. 

Sinea diadema Fabr. is not rare with us; this insect has 
had a number of names, and has been studied as S. mtUH' 
apinoaua De G., S. hiapidua Thunb., and S,* raptatoriua 
Say. I have a pair of insects from this State labelled Har- 
pactor cinctua Fabr., which are probably what is now known 
as Milyaa cinctua Fab. They are of a beautiful pinkish- 
white color, and have the limbs banded with black. 

In the sub-family Cobisina three species of Coriacua are 
represented. Coriacua aubcoleoptratua Kirby, a very com- 
mon and curious insect, and formerly known as C. canaden- 
aia Pro v., C. annulattia Reut, which is very rare, and C. 
ferua Linn, rather common. 

In the family PHYMATID^E the sub-family Phymatina 
is represented by that very common and curious insect Phy- 
mata Wolffii Stal. Phymata eroaa, which is quoted as com- 
mon throughout the State of New Jersey, I have never found 
here. 

In the family TINGITIDiE and sub-family Tingitina I 
have Corythtica arquata Say. as one of the most common. 
This species of Tingis is found on the butternut, and vras at 
one time known as Tingia juglandia Fitch, and Dr. Riley 
found it on the white oak. 



July 22, 1892.] 



SCIENCE. 



53 



Corythuca ciliata Say, formerly known as Tingis hyalina 
H. Schf., is, I believe, the one so common on the button- 
wood, Platanus. I have a species taken from the paper 
mulberry Brousaanetia and another species from Stophylea^ 
both new to me. 

In the family ACANTHID^ and sub-family CuaciNA we 
have Acanthta lectularia Linn., which is very abundant 
and well distributed all over our city. In the family CAP- 
SID JE we are quite well represented. Plagiognathus ob- 
scums Uhl. is very common. Episcopus omatus Reut is 
quite rare; I have only taken about a dozen specimens. 
Oarganus fvMformis Say is rather common, and Hyaliodes 
tntripennis Say is exceeding rare. * 

Capaus ater Linn, is also rare, but is conspicuous on ac- 
count of iis shininjc black color. Orthops scutellattis Uhl. 
is very rare indeed ; I have only taken about half a dozen 
specimens. Comptobrochis grandis Uhl. is also very rare. 
Poecilocapaus goniphorus Say. is very common ; this has 
been known as P. dislocatua Say. and P. melaxanthua H. 
Schf. P. lineatus Fabr. is more common than goniphorus, 
and destroys a great variety of plants. Poeciloscytus basalis 
Beut., formerly known as P. sericeus Uhl., is also common. 
Lygus pratensis Linn., which much resembles the last, is 
exceedingly common ; this was formerly known as L. lineo- 
laris Pol. Beauv, and L, oblineatus 8ay. Calocoris rapidus 
Say. is common, and was formerly known as C multicolor 
H. Schf. Neurocolpus nubilis Say. is very rare with us ; I 
have but three specimens representing it. Phytocoris ex- 
imius Reut. is also very rare, and a species of PhytocoriSy 
not determined, more common. Lopidea media Say. is very 
rare, as is Besthenia insignia Say. Collaria meilleurii 
Pro v., which Uhler gives as Trachelomiris meilleurii Pro v., 
is quite rare. Leptoptema dolobrata Linn, is common 
everywhere where there are grass and weeds. Miria offinia 
Reut., formerly known as M, inatabilia TJh]., is not common. 
Trigonotylua ruficomia Fall, is rare with us, making about 
twenty species of CAPSID^ taken here, which is probably 
only about one-third of the species that occur with us. 



OBSERVATIONS AT BOSSEKOP.^ 

The close connection between the Aurora and magnetism in- 
duced Herr O. Bascbin to accompany Dr. Brendel to Bossekop for 
the purpose of observing this phenomenon. On January first of 
this year they entered the Alten Fiord, at the end of which lies 
Bowekop. It is built on the slope of one of the raised beaches so 
common on the shores of the fiord and in the adjacent valleys. 
An elevation of the shore amounting to 43 inches is said to have 
taken place during the last fifty years, but the calculations are 
not beyond suspicion. Dr. Brendel succeeded in obtaining pho- 
tographs of different forms of the Aurora, the only ones at present 
in existence. Violent magnietic disturbances have often been ob- 
served during displays of the Northern Lights, and the close rela- 
tion of these phenomena is further demonstrated by the fact that 
the centres of the arcs of light lie on the magnetic meridian, and 
that the corona, the most splendid form of Aurora, lies in the 
magnetic zenith. The most remarkable disturbances took place 
on February 14, accompanied by an unusually gorgeous display 
of the Aurora, when the magnetic declination was observed to 
vary more than 12® — the greatest deviation ever noticed — 
within eight minutes. At the same time the disturbances in 
Europe and N(»'th America were so great that most of the self* 
registering instruments were unable to record them. It is not 
possible at present to determine with certainty the cause of these 
striking phenomena, but it seems probable that the great sun-spot, 
seventeen times as large as the surface of the earth, which was at 

> From tbe Soottiih 0«ofr«pliioal Magasine. 



the time visible even to the naked eye, was connected with the 
disturbances mentioned. 

The meteorological observations also presented much that was 
interesting. The temperature on the west coast of Norway does 
not fall nearly so low as might be expected in such high lati- 
tudes. Even at the North Cape the mean of the coldest month is 
only 23** F., whereas in West Greenland on the same latitude the 
temperature sinks every winter to — 40**. As, however, the dis- 
tance from the coast increases, the temperature falls rapidly. The 
minimum observed at Gjesvar, near the North Cape, is — 2** F. ; 
at Bossekop, 88 miles from the open sea, — 22^ ; and at Karasjok, 
further south but 120 miles from the coast, — 60^. Thus the in- 
fiuence of the Gulf Stream, which prevents the fiords from freez- 
ing over, does not penetrate inland. The fall of snow in winter 
is not very large at Bossekop, but also increases towards the in- 
terior. In very cold weather the snow does not come down in 
flakes, but takes the form of crystals of ice, which, having no 
cohesion, are blown about by every puff of wind. 

The Lapps may be divided into two classes, — the very poor 
fishermen of the coast and the nomadic Lapps of the mountains, 
who often possess considerable property. Of late years a third 
class has sprung up, which has settled in two inland places, 
Karasjok and Kautokeino. At the beginning of March the Lapps 
gather to a great fair at Bossekop, where many thousand ptarmi- 
gan, several tons of reindeer fiesh, besides butter and tongues, 
change hands. Herr Bascbin drove to E[arasjok in a reindeer 
sledge, a vehicle that requires a deal of management, in order to 
inspect the dwellings of the Lapps settled there. The village' is 
situated on a stream of the same name, one of the headwaters of 
the Tana, the second largest river of Norway, and contains about 
200 inhabitants — all, with few exceptions, Lapps. Their dwell- 
ings are conical tents, 13 to 16 feet in diameter, with openings at 
the top to let out the smoke from the fire in tbe centre. Many 
Lapps own 2,000 to 8,000 bead of reindeer. These people are not 
so powerful, intelligent, and honest as the Eskimo, and give the 
Norwegian Government much trouble through their propensity to 
steal reindeer. In Karasjok Herr Baschin found Balto and Ravna, 
the two Lapps who accompanied Dr. Nansen on his journey across 
Greenland, and on his voyage home he inspected that explorer's 
new vessel, which is being built at Laurvig. It has a nearly 
semi-circulac cross-section, and is rigged as a three-masted schooner. 
It is of 250 tons register, and is constructed almost entirely of 
German oak. A small engine will enable it to make six knots an 
hour during calms. 



LETTERS TO THE EDITOR. 



0^0 OorretpondenU are requeBted to 6« at brief at pottihle. The wrttm"t nam€ 
itinaU oatet required at proof of good faith. 

Oh requett in advance, one hundred eopiet of the numhw containing hit 
eommunieation will befumithed free to any corretpondent. 

TKe editor utill he glad to publith any quartet eontonant with the diaracter 
of the Journal. 

Laboratory Teaching. 

In a recent number of Science there appeared an excellent arti- 
cle by Professor Chas. F. Mabery upon **Aim8 of Laboratory 
Teaching," in which occurred the following sentence: ** Probably 
the earliest attempt in this country to give systematic laboratory 
instruction, to classes of any magnitude, was made in 1865 at the 
Massachusetts Institute of Technology.** 

Professor Mabery is surely in error upon this point, as such in- 
struction had lieen given the students of the Rensselaer Polytechnic 
Instituie for many years previous to the date quoted. Our present 
laboratory, which is very complete and accommodates seventy- six 
students at a time in analytical chemistry, was built in 1862, to 
replace the one destroyed by fire in that year. Permit me to quote 
from a letter just received from Professor James Hall, geologist 
of the State of New York, who graduated from this institution 
many years ago: '* In regard to systematic laboratory instruction 
in chemistry, I can only say that when I entered the Rensselaer 
School in 1881 there were sdready laboratories fitted up for giving 
systematic instruction in chemistry, and each student of the class 
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was required to do laboratory work, and to prepare himself his 
material and apparatus, to give each day during the course an 
extemporaneous lecture, illustrated by experiments, and full ex- 
planation of the phenomena and the laws governing them. Every 
student was well grounded in the principles and elements of the 
science, and by a method of teaching never surpassed, if ever 
equalled, by any other." 

Troy, N.Y., July ». 



William P. Mason. 



AMONG THE PUBUSHERS. 



The ninth annual issue of " The Year-Book of the Scientific 
and Learned Societies of Great Britain and Ireland" has recently 
been issued by Charles Griffin & Co. , Exeter Street, Strand, Lon- 
don. The present issue gives a well-edited chronicle of tbe work 
done during the past year by the learned societies of Great Britain 
and Ireland, together with lists of the officers and a brief state- 
ment of the history and purposes of tbe organizations. The lists 
of the papers are quite complete, most of the society secretaries 
having given the needed information, and make a showing of 
scientific and literary activity with which we have as yet but little 
to compare in America. The hand-book is well made for its pur- 
pose, and would prove an excellent book of reference in American 
libraries. 



— A vigorous statement of the scientific principles upon which 
the treatment of criminals should be based will open The Popular 
Science Monthly for August. It is by Professor Edward 8. Morse, 
who takes as his title ** Natural Selection and Crime.*' The War- 
fare of Science papers, by Dr. Andrew D. White, will be continued 
with a chapter on ** Geography.*" in which are given the various 
mythological and theological ideas concerning the form of the 
earth and the proper mode of representing it that have prevailed 
in ancient and medissvaJ times. '* The Manufacture of Boots and 
Shoes ** will be described by George A. Rich. This is one of the 
illustrated series of Articles on American Industries, and, in both 
the text and the pictures, tells a story of wonderful progress. An 
ethical study on ** Veracity,** by Herbert Spencer, will be among 
the contents. 

— The G^graphical Society of Germany will shortly publish a 
volume commemorative of the four-hundredth anniversary of the 
discovery of America by Columbus, which will, it is said, be one 
of the most elaborate publications ever issued by the society. Dr. 
Konrad Kretechmer, the editor of tbe forthcoming work, has 
visited all the principal libraries of Italy in search of material, and 
has had access to many rare manuscripts hitherto unused. The 
memorial volume will contain forty five maps relating to the dis- 
covery of America, thirty-one of which are said to have never 
been published. Emperor William has. contributed 15,000 marks 



Reading Matter Notices. 

Ripans Tabules cure hives. 
Ripans Tabule^ euro dyspepsia. 

Societas Entomologica. 

International Entomological Society, Zu- 

rich-Hottingen, Switzerland. 

Annual fee, ten francs. 

The Journal of the Society appears twice a 
month, and consists entirely of original ar- 
ticles on entomology, with a department for 
advertisements. All members may use this 
department free of cost for advertisements 
relating to entomology. 

The Societv consists of about 450 members 
in all countries of the world . 

The new volume began April 1, 1892. The 
numbers already issued will be sent to new 
members. 

For information address Mr. Farrz Ruhl, 
President of the Societas Entomologica, 
Zurich- Hottingen, Switzerland. 

HEO-DARWIHISM AKl) HEO-LAHARCKISH. 

By L£ST£.< F. WARD. 

Annual addrestt of the President of tbe Biological 
•Societv of Washington dellTered Jan. 24, 1891. A 
historical and critical review of modem scientific 
thought relative to heredity, and especially to tbe 
problem of tbe transmission of acquired characters. 
The following are tbe several heads involved In tbe 
discussion Status of the Problem. Lamarokism. 
Darwinism, Acquired Characters, Theories of He- 
redity, Views of Mr. Oalton, Teachings of Professor 
Weismann, A Critique of Weismann, Neo-Darwin- 
ism, Neo-Lamarokism, the American **School,*^ Ap- 
plication to the Human Race. In so far as views 
are expressed thev are in tbe main )n Una with the 
general current of American thought, and opposed 
to tbe extreme doctrine of tbe non-transmlssibility 
, of acquired characters. 

Price, postpaid, 36 cents. 

H. D. C. HODGES, 874 BFoadway, R. T. 

SCIENCE CLUBBING RATES. 

lOj^ DISCOUNT. 

We will allow the ahove discount to any 
Buhecriber to Science who will send us an 
order for periodicals exceeding $10, counting 
..each at its full price. 

N. D. C. HODGES, 874 Broadway, N. Y. 



Exchanges. 

[Freeof charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.1 

Taxidermist going out of business has quantity of 
finely-mounted specimens of North American birds^ 
mammals and reptiles and skios of birds for sale. 
Including a full local collection of bird skins, show- 
ing some great variations of species: also quantity 
of skulls with boms of deer and mountain sheep, 
and mounted heads of same. Will give good ex- 
change for Hawk Eye camera with outfit. Apply 
quickly to J. B. Thurston, 205 Tonge St., Toronto, 
Canada. 

For exchangc^A fine thirteen-keyed flute in leather 
covered case, for a photograph camera suitable for mak- 
ing lantern slides. Flute cost %rj^ and is nearly new. 
U. O. COX, Mankato, Minn. 

T* exchange ; Experiment Station bulletins and 
reports for bulletins and reports not in my file. I 
wUl send list of what I bare for exchange. P. H. 
BOLFS, Lake City, Florida. 

Finished specimens of all colors of Vermont marble for 
fine foKsils or crystals. Will be given only for valuable 
specimens because of the cost of polishing. GEO. W. 
PERKY. Sute Geologist, Rutland, Vt. ^ 

For exchange. — Three copies of ** American State 
Paper.4 Bearing on Sundav Lc^slation," 1891, $1.50, new 
and unused, for '*The Sabbath," by Harmon Kingsbury, 
1840; "The Sabbath," by A. A. Phelps, 1842; *' History 



Wants, 



A ny pers0n seeking a position /or which he is queUi- 
Aedby his scienti/lc atiainmenfe, or any person seekims^ 
some one to fill a ^siiion 0/ this character^ be it thmt 
o/a teacher o/sciencey chemist^ draughtsman^ or what 
not^ may have the * IVant ' inserted under this head 
FRKB OF COST, (/ he Satisfies the publisher 0/ the suit' 
able character 0/ his application, A ny person seeking 
information on any scientific question^ the address of 
any scientific man^ or who can in any way use this 
column for a purpose consonant with the nature oj 
the Paper ^ is cordial y invited to do so. 



A 



JOHNS HOPKINS graduate (18«2) desires a 
position as instructor in mathematics and 

physics. Addres". A. B. TUBNEB, Johns Hopkins 

tJnlTersity, Baltimore, Md. 




to value of books exchanged, on the question of eovem- 
mental legislation in reference to religion, personal liberty , 
etc. If preferred, I will sell ^^American State Papers.''' 
and buy other books on the subject. WILLI Am AD- 
DISON BLAKE LY, Chicago, 111. 

For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal- 
ance (soog. to x-iomg), platinum dishes and crucibles, 
agate motors, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete nle of Siiliman's yournal^ 
1860-1885 (63-7X bound); Smithsonian Reports, 1854-1883; 
U. S. Coast Survey. Z854-X860. Full particulars to en- 
quirers. F. GARDINER, JR., Pomfret, Conn. 



WANTED.— A collection of postage stamps; one 
made preyious to 1870 preferred. Also old and 
curious stamps on original letters, and old entire 
U S. stamped envelopes. Will pay ash or give in 
exchange flrst-olass fossUs, including fine crinoids. 
WM. F. E. GUBLEY, Danville, 111. 

WANTED.— To purchase laboratory outfit; bal- 
a:ioes, eyaporating dishes, burettes, etc., 
wanted Immediately for cash. C. E. 8PEIBS, 88 
Murray street, New York. P. O. Box 1741. 

WANTED.— The services of a wide-awake young 
man. as correspondent, in a large manufactur- 
ing optical business; one preferred who has a thor- 
ough knowledge of microscopy and some knowledge 
of photography. Address bv letter, stating age and 
references. Optical, care of Science, 874 Broadway. 
New York. 



W 



Wanted, in exchange for the following works. \ 
standard works on Surgery and on Diseases of Children: 



any 



Wilson's ^'American Ornithology,*' 3 vols.; Coues' "Birds 
of the Northwest " and '^ Birds of the Colorado Valley," 
9 vob.; Minot's *' Land and Game Birds of New Eng- 
land^' Samuels* ^' Our Northern and Eastern Birds;*' all 
the Reports on the Birds of the Pacific R. R. Survey, 
bound in a vols., morocco; and a complete set of tne 
Reports of the Arkansas Geological Survey. Please give 
editions and dates in corresponding. R. ELLSWORTH 
CALL, High School, Des Moints, Iowa. 



ANTED.— We want any and sU of tbe following, 
proyidine we can t ade ether books and maga- 
zines or buy them cheap for cash: Academy, Lon- 
don, vol. I to 88, iI5, Jan. and Feb., '89; Age of Steel, 
vol. 1 to 66; Ameriian Antiquarian, yoU 1, 8; Ameri- 
can Architect, vol. 1 to 6, 9; American Art Beview. 
vol. 8; American Field, vol. 1 to 81: American Geol- 
ogist, vol. 1 to 6; American Machinist, vol. 1 to 4: 
Art Amateur, vol. 1 to 7, O ^t., '4; Art Interchange, 
vol 1 to 9; Art Union, yol. 1 to 4, Jan., '44, July, '45; 
Bibliotbeca Sacra, vol 1 to 46; Qodey's Lady's Book, 
vol. 1 to 80; New Englaoder, vol. 11; Zoologist, Series 
1 and 1, Series 8 yol. 1 to 14; Allen Armeudale (a 
novel). Raymer's ** Old Book '' Store, 848 4th Ave. 
S., Minneapolis, Minn. 



W 



To exchange Wright's ** Ice Age in North America " 
and Le Conte's ^'Elements of Geology" (Copyright x88a) 
for '^Darwinism," by A. R. Wallace, ♦*Origin of Species," 
by Darwin. '^Descent of Man," bv Darwin, "Man's 
Place in Nature," Huxley, ^^Mentaf Evolution in Ani- 
mals," by Romanes, *'Pre-Adamues," by Winchell. No 
books wanted except latest editions, anH books in good 
condition. C. S. Brown, Jr., Vanderbilt University, 
Nashville, Tenn. 



^ANTED.— By a young man, a Swarthmore Col- 
lege junior, a position as principal of a public 
high school in one of tbe Oulf States, or aa instraotor 
in botany, physiology, and geology in an academy 
or normal school. Address B., care of Librarian, 
Swarthmore College, Penn. 

WANTED.— To act aa oorrespondeot for one or 
two daily or weekly papers. HaTe worked on 
paper for about two years would like a position on 
editorial staff of humorous paper. Adareaa OBO. 
C. MASON, 14 Elm St., Hartford, Cooa. 

TBAN8LATOB wanted to read German arobiteo- 
tural works at atgfat (no wiMBfV One familiar 
with technioal terms deidred. AiSmm **A..'' Box 
149, New York Post Ofliee. 
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towards the vspenasB of publication, etc., and the work will un> 
doubtedly be a most valuable ooolribuiion to the earl; hisioiy of 
America. It is expected that it will leave the guvernment print> 
ing office earl 7 in AuRuet. 

— In a capital address on "tooth culture,'' delivered at the an- 
nual meeting of the Eastern Counties Branch of the British Dental 
Association, and printed in Lancet, Sir James Crich ton-Browne 
referred to a change which has taken place in bread, as one of the 
causes or the increase of dental cariex. So far as England is con- 
cerned, this is essentially an age of white bread and fine flour, 
and it is an age therefore in which we are no longer purtnliing, to 
anjthiog like the same amount that our ancestors did, of the bran 
or husk; parts of wheat, and eo are deprived to a large degree of 
a chemical element which they contain — namel;, fluorine. The 
late Dr. George Wibon shon-ed thct fluorine is more widely did- 
trihuted in nature than was before bi^ time supposed, but still, as 
be pointed oul. it is but sparingly present where it dtx:^ occur, and 



the only channels by which it can apparently find its way into the 
animal economy are through the siliceous stems of grasses and 
the outer husks of grain, in which it exists in comparative abun- 
dance. Analysis has proved that the enamel of the teeth contains 
more fluorine, In the form of fluoride of calcium, than any other 
part of the body, and fluorine might, indeed, be regarded as the 
characteristic chemical constitttent of this structure, the hardest 
of all animal tissue, and containing 95 S per cent of salts, against 
73 per cent in the dentine. As this is so. it is clear that a supply 
of fluorine, while the development of the terth is proceeding, is 
essential to the proper formation of the enamel, and that any de- 
ficiency in IMi respect must result in thin and inferior enamel. 
Sir James Crich ton -Browne thinks it well worthy of consideration 
whether the reintroduction into our diet of a supply of fluorine in 
some suitable natural form — and what form, he asks, csn be 
more suitahle than that in which it exists in the pellicles of our 
grain stufTs 'I — might not do something to fortify the teeth of the 
next generation. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say.) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 
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RICE CULTURE IN JAPAN, MEXICO, AND THE UNITED 
STATES FROM THE HYGIENIC POINT OF VIEW.* 

BY ALBERT 8. A8HMSAD, M.D. 

One of the most important problems to be solved by the 
Japanese medical profession is the application of a rational 
and efBcient hygiene to the culture of rice. This culture 
lies, so to speak, at the very foundation of Japanese life. 
When the rice crop is abundant Japan is well fed, healthy, 
and content; when it fails, Japan droops and starves. Japan 
almost lives on rice, and, consequently, a considerable part 
of its population in employed in the culture of rice. This 
large fraction of the people, at least, is exposed to all the 
dangers which arise from a careless, imprudent, or slovenly 
system of cultivation, and the dangers, as every one knows, 
are very great, and, as every one knows, also, little is done 
in Japan to obviate them. 

Rice culture is a watery business. Almost the whole 
population of Japan forms around its island a fringe, fifteen 
DQiles deep, leaving the interior a comparative desert. This 
fringe is exceedingly populous. From one town to the other 
you find scattered along the roads innumerable houses, so 
that it is impossible for a stranger to say where one village 
begins and the other ends; they dovetail into one another, 
as it were. In the interior the rare population is concerned 
with silk, lacquer, pottery, etc. ; but in this fringe there is 
scarcely anything but rice culture. The sea washes, pene- 
trates, at times partly covers by its tides, the coast-land, and 
furnishes the constant dampness necessary for the growth of 
rice. The sea takes away multitudinous parcels of the rice 
coast by forming swamps; and sometimes seems to be intent 
on compensation by giving something of its own ; thus, for 
instance, a portion of the city of Tokio, now inhabited by 
120,000 people, and which 200 years ago was under water, 
may be considered as a gift of the ocean. 

The traveller in Japan is forcibly reminded of the cities of 
Egypt, perched upon their elevated seats during the overflow 
of their grand river. Here the inundation is an artificial 
one; the waters of the innumerable swamps formed, either 
by the sea or by the rivers, have been directed into the rice 
fields all around the villages, and the latter appear like 
islands. Even when the time of the flooding is ended, 
shallow marshes remain everywhere, for the drainage is im- 
perfect, to say the least. The stork, the king of the swamps, 
is the national bird of Japan, semi-sacred, and, in olden 
times, Mikados and Tycoons alone were allowed to eat of it. 

We must also, in an article on rice culture in Japan, take 
into account the exuberant canal system of that country. 
The traffic of the country is almost all on the canals, which 
join one river to the other, and form a network of filthy 
water over the whole extent of the densely populated zone. 
I said of filthy water, for it contains all the surface drainage 
of the large cities. Garbage ' is continually, or rather sys- 
tematically, thrown into the deep, elaborately built, stone gut- 

1 CommimkMited to the Sel-I-Kwai, or Society for the Adyancement of Medi- 
cal Solenoe in Japan. 

* Howerer ItmoBt notbe ftogotten that garbage in Japan Is of a more simple 
and lata Inrld kind than <mn; it oonalsts chiefly of the refuse of fish and yege- 
table diet; no meat hones, no stale bread or other characteristics of our own 



ters in which there is a perpetual flow of water, so that even 
a regular eel fishery goes on in them. These gutters do the 
work of our scavengers, without any cost to the city; they 
carry the city filth into the canals, and from the canals not 
only to the sea but also into the rice fields. A river is no- 
where allowed to pass without paying toll in the form of 
public service; it enters into the sea only after it has washed 
the cities which it met in its course. On its surface it carries 
still more filth, if possible, than in its waters, for the con- 
tents of all the public closets, in the streets and in the houses, 
are daily carted to some boats and brought to the rice fields, 
to serve as manure. There, at the rice field, the liquid ma- 
nure is preserved in tanks until the proper time has come for 
using it, after the drainage of the plantation, when the far- 
mer feeds the growing plant by pouring over its roots with 
a dipper. The solid part is applied to the soil before the 
planting. 

From all tliis it appears that the culture of rice in Japan 
is naturally a thorn in the side of the medical profession. 

The first evil resulting from this occupation in Japan is 
impaludism, which is exceedingly frequent in all the rice 
plains until the monsoons of the spring and the autumn 
sweep away most of the paludic emanations. 

Typhoid fever and its complications, together with other 
pernicious types, and the diseases caused by the distoma are 
due to the infection of drinking water by their deleterious 
system of manuring and draining. 

It has occurred to several leprologists that there may be a 
connection between lepra and impaludism. It is a fact that 
the more malarious the situation of a sea-coast the g^reater 
is the number of lepers there. Moreover, it may be consid- 
ered as a significant fact, that the first outbreak of leprosy is, 
in a large number of cases, in China as well as in Japan, 
preceded by one or several attacks of paludic fevers. It has 
even been suggested that the origin of leprosy might be in 
the malarious mud through which the rice laborers are con- 
tinually wading. So much for Japan. 

The situation in Mexico, a country allied with Japan in 
many ways, in climate, in constitution of inhabitants, irri- 
gation system, etc., is aptly described by Dr. Nazario Lomas, 
member of the Board of Health of the State of Morelos, 
Director of the General Hospital, Cuernavaca (Morelos), 
Mexico. His paper on the subject was read in Kansas City 
(United States) before the American Public Health Associa- 
tion, Oct., 1B9L. I give here the essential part of it? ''Dur- 
ing the last five years the cultivation of rice by irrigation 
has become one of the chief elements of the prosperity of 
this State (Morelos, Mexico). -In course of these five years 
we have seen the plantations increasing rapidly, while a 
corresponding deterioration was observed in the salubrity of 
neighboring towns. And how could it be otherwise, seeing 
that the rice swamps are exposed to a mean temperature of 
33 degrees centigrade in summer and 28 degrees in winter? 

^'I think I need not here enter into any details about the 
cultivation of rice; in a general way, quite sufficient for my 
purpose, every one is acquainted with this subject. Let me 
only remind the reader that there are two systems of culti- 
vation : dry (on hills), and by irrigation. The latter has 
two sub-divisions, irrigation by current and irrigation by 
flooding. 
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The sytem of irrigation by flood, wbicb, happily, we do 
Boi know as yet in the State of Morelos. but which is likely 
enough to be introduced by and by, as the rice culture pro- 
gresses, is the worst of all. It is this system especially that 
is meant when competent authorities denounce the pultiva- 
iion of rice as homicidal, declare its historjf to be one of 
blood, and contend that every sixteen hectolitres of rice are 
bought at the price of one man^s life. This form of irriga- 
tion is said by experienced men to combine in the most ef- 
fective manner all the evils of the very worst of sweet-water 
swamps. 

*' The rice cultivated under the current system, now gener- 
ally adopted in this State, is irrigated from February to Sep- 
tember by means of currents, renewed according to the 
necessities of the plant, but generally continuous. Now as 
perfect slopes are rare, the drainage is rarely, if ever, com- 
plete, so that e^ery field of any considerable extent presents 
hollows ready to receive swamps. Moreover, the want of 
canals and drains, or their imperfection, is cause that at the 
points of entrance and exit the irrigation water diffuses itself 
in lagoons. But supposing even this system Jto be carried 
out in the most perfect manner, without any flaw, there re- 
mains still the evaporation, on an immense surface, from a 
soil exceedingly rich in organic matter. The harvest begins 
in September. It leaves on the ground, more or less damp 
and swampy, a large quantity of vegetable detritus, whose 
decomposition fills the air with most pernicious, because ever 
renewed, poison. 

'^Asto the dry system, which is used on hill sides, I am 
not practically acquainted with it. Of course it is not as 
uohealthy as the two others, but then it is less productive. 

''Now, if once we have created in our midst this class of 
«rtiflcial morasses, with a large superficial extension, we 
And safely established among us the paludic fevers and all 
classes of gastro-intestinal afiPections. These are always 
endemic in the districts where rice is cultivated. 

'' Each progress of the rice culture is followed by a corres- 
pondent advantage gained by the fever. More than fifty 
per cent of the field-hands are attacked by it. It appears 
under all its forms, but mostly under those of daily intermit- 
tent, tertiary, and continuous fever; in the first two cases it 
is accompanied almost at the onset with swelling and hard- 
ness of the spleen, and very frequently of the liver. It is to 
be observed that the continuous or remittent fevers do not 
at onoe appear as such, they are usually preceded by two or 
three attacks of daily intermittent fever, whose duration 
gradually increases until the disease becomes continuous or 
remittent. Notwithstanding its paludic nature, this fever 
is not amenable to any form of quinine. Neuralgia, espe- 
cially in the form of trigeminus, urticaria, and i>urple spots, 
is very frequent. Pneumonia becomes here an epidemic, 
and is cured, or very favorably influenced, by the use of salts 
of quinine: this observation is continually made in the 
battalions which come from the south. The day-laborers 
who come down from the central table-laud and the Valley 
of Mexico are almost invariably affected wiih cachexia on 
their arrival. 

''I think this is the place to give a few details concerning 
the physical geography of the State of Morelos. It forms 
an inclined plane from north to south. Its highest parts 
are 2,000 metres, and the lowest 500 to 650 metres above 
the level of the sea. The prevailing winds by day are from 
south to north, by night from north to south. 

'^ There is an abundance of water, both from springs and 
rivers; the former is sweet, the latter sweet and salt. 



''The course of the waters is naturally opposed to the forma- 
tion of lagoons or swamps, and the climate must have been 
very healthy in former times. 

'*It is in the lower part of the State that the rice is cultivated. 
It grows there in company with the sugar-cane, another 
cause of paludism. 

*'The hygienic measures which the State Board of Health 
submitted to the approbation of the government, through my 
initiative, are as follows: — 

** 1. The cultivation of rice by the flooding system is, in no 
case, to be allowed, even as a trial. 

*' 2. No new rice plantation shall be established, without a 
license from the government, for the granting of which, the 
Board of Health is to be consulted, the State engineer to be 
a member of such Board. The Board will appoint a com- 
mittee to study the subject, composed of one of its members 
residing in Cuernavaca, a physician from the rice districts, 
who may be a corresponding member of the Board, and of 
the State engineer. 

'* 3. If the ground, in which it is proposed to cultivate rice, 
is situated to the south or north of any village or town, and 
distant therefrom less than 3,000 metres, the petition shall 
be at once rejected, unless, in the opinion of the health ex- 
perts, not less than three in number, the three being unani- 
mous, an intervening hill, or forest, or other such natural 
feature, removes the danger. 

'' 4. Any rice-planter who shall commence his harvest with 
the ground in a soaked condition, if such condition is due to 
bad management or carelessness, the waters not having been 
removed in due season, shall be liable to a fine of not less 
than $50. the amount to be fixed in consultation with the 
governor, and to be deposited with the funds of the Slate. 

'* 5. The cultivation shall be suspended on any plantation, 
in which, in the opinion of the engineer of the Board, the 
irrigation waters form swamps or lagoons, either at the en- 
trance or at the outlet. Once these defects removed, the 
permission to cultivate may be renewed. 

*' 6. Any p<>rson may denounce before the Board, or its cor- 
respondents in the district, any defects in the irrigation or 
cultivation, which may cause the formation of swamps. 

"7. Whenever the rice is beaten down by strong winds, 
hail-storms, etc., it must at once be cut, and especially if it 
is in the water. 

*' 8. The laborers employed in the rice culture will beg^n 
work after sunrise, and will leave the fields before sunset. 

'' 9. The overseers will, under no circumstances, allow the 
wives of the laborers to bring them their meals or visit them 
in the fields. This prohibition applies with still better reason 
to children. 

'* 10. The owners and administrators of rice plantations, 
who have the well-being of their laborers at heart, may apply 
to the State Board of Health and obtain from it a pamphlet 
setting forth the rules to be observed for the prevention and 
cure of paludic fever." 

There is a large rice culture in the United States also. 
How large is shown by the following numbers, which I 
have obtained from the U. S. Department of Agriculture. 
In 1879 the census data for the crop were as follows: — 

Pounds. 
South Carolina . . . 52,077,516 

Georgia 25,369,687 

Louisiana .... 23,188,811 

All other States .... 9,495,860 



Total 



110,131,878 



July 29, 1892. J 
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Estimates by State Commissiooers of Affriculture are avail- 
able for recent years for South CaroliDa and Louisiana. The 
figures of production for the last three years at hand are: — 

South Carolina. Louisiana. 

1888 67,752,374 51,414,909 

1889 93,143,508 63,330,897 

1890 68,091,944 

The production for Louisiana for 1890 is given at about 
1,000,000 barrels of rough rice. 

The largest cultivator of rice in the United States is proba- 
bly Col. John Screven of Savannah, Ga. It is to the kind 
ness of this gentleman that I am indebted for the following 
information, relating to the rice culture in Georgia and 
the Carolinas (I leave Louisiana entirely out because the 
situation there is complicated by the presence of the sugar- 
cane culture). 

'* There are only two systems: tide water, and inland or 
back-water culture. In the latter system, the water is de- 
rived from swamp or still- water reservoirs, formed by bank- 
ing in the water of swamps and so retaining it convenient 
for the irrigation of adjacent fields. The culture of such 
fields is practically the same as in tide- water culture, the 
water being applied and removed at pleasure, provided the 
reservoirs or back-waters are sufficiently supplied, as may 
not be the case in seasons of drought. In the former, or 
tide-water system, a want of water-supply can scarcely occur, 
certainly not at the periods of spring tides, on which the 
system of irrigation is commonly based. 

*' The tidal lands lie in the deltas of the rivers and in 
their natural state are subject to overfiow, certainly in the 
spring-tides, and being extremely level may be covered by 
' great tides ' Mo a depth to hide summits. As these lands 
contract and settle under drainage and cultivation, this ad- 
vantage ia increased after they are taken in. 

''They are embanked sufficiently to keep out the highest 
tides, and water gates, called ''trunks," are laid, so as to 
admit or discharge the water, as the tides rise or fall. At 
these gates the drainage fall is from four to five feet in the 
Savannah River, where the mean tide-fall is about six and 
a half feet. The average drainage of the fields, however, 
will not exceed three and a half feet. To make the drainage 
as complete as possible, main ditches, say six feet wide by 
four feet deep, are dug around the fields, wliich are again 
subdivided by minor ditches, 2 feet wide by three feet deep, 
called quarter drains, cut parallel about seventy-five feet 
apart. This ditch system is not all-important for irrigation. 
It combines greater value in the rapid and thorough drain- 
age it affords; for rice is an amphibious plant, and while irri- 
gation is very necessary to its successful growth, good drain- 
age, the more rapid the better, is equally necessary, for rea- 
sons which need not be stated here, as we have to consider 
only its hygienic value." 

I had addressed to Col. Screven a number of questions 
relating to this subject. I give them here with the answers 
I received. 

1. Which is the least dangerous of the different systems 
of irrigation ? Answer. The tide-water system, because the 
water is not taken from stagnant reservoirs, and may be 
oftener changed. 

2. What is the system of manuring generally adopted, 
are human excrements used ? Answer. Commercial fertil- 
isers are more commonly used — human excrements never, 

> This Is th* aliaftfian term for the high sprtng tides raleed by the union of 
amm or fan and porlfoo moon — not etorm-tldeB. 



3. What means are used to prevent the contamination of 
drinking water? Answer. Water from wells, sometimes 
artesian, is used, very commonly water drawn directly from 
the river, which, by the more careful, is cleared by settling, 
or is filtered. 

4. What seasons are most unwholesome for the cultivators f 
Answer. The summer and ante-frost autumnal months, 
commencing with July and the harvest flow, and especially 
after that flow is removed, say, from August 16, when it is 
cast off for the harvest, and the water-growth, animal, and 
vegetal exposed to the sun and decay. 

5. Do the hands live in the immediate neighborhood of the 
plantations or, perhaps, on higher ground? Answer. Either, 
as convenience dictates, or on the plantation itself. Very 
often higher grounds are more unwholesome than the level 
of the rice- fields. Settlements close to the river-shore, where 
the tides move the atmosphere, and the winds are least im- 
peded, are often the most healthy. High grounds overlook- 
ing rice-fields, and not well-shielded from them by vegeta- 
tion, are considered most unwholesome. It should be stated 
that the cultivators (laborers) in the rice-fields are negroes, 
who are constitutionally less liable to fevers than whites. 
Ordinarily, the white residents of rice -fields abandon them 
from May 1 until frost the following autumn. 

6. What system is used to dry the ground ? Answer. 
The drainage method already described. The rice-fields are 
never pondy or muddy when property drained. During the 
dry stages, they admit the plow, harrow, toothed roller, driU^ 
or any other appropriate agricultural implement, and are 
sometimes even dusty, when stirred. 

7. What is done to prevent the formation of swamps or 
lagoons ? Answer. Effective drainage. 

8. Is anything done to prevent infection from the rotting 
crops which have been beaten down by storms f Answer. 
When drainage is effective, serious infection is not likely to 
occur from crops beaten down by storms. 

9. Are laborers permitted to work in the rice-fields before 
sunrise and after sunset ? Answer. The most dangerous 
time to laborers is in the harvest, when the hot suns raise 
noxious effluvia in the fields from decaying water vegeta- 
tion and animalculsB. At such times the laborers (negroes) 
seek their work in the early morning before sunrise, so as 
to complete their tasks before afternoon, when the sun is 
most oppressive. They fear the sun more than malaria. 

10. What means are taken to obviate malarial and typhoid 
fevers ? Answer. None specially ; incidentally such drain- 
age as is necessary to successful rice culture Drainage and 
good health are as interdependent as drainage and good hus^ 
bandry. Ae for typhoid fever, it is unknown in the rios- 
fields, even among whites. Filth diseases are rare. If bj 
*' malarial fevers" is meant fevers other than those from 
paludal (marsh) causes, I venture to assert that in the rice- 
fields, and on the southern Atlantic coast generally, there is 
marked absence of them, and where fevers prevail from 
paludal (marsh) causes (bilious fevers ?) typhoid fever will 
not originate. It is a notable fact, that typhoid fever was. 
unknown in the city of Savannah before 1861. 

In conclusion, I will in a few words give such advice to 
Japanese sanitarians as is clearly suggested by the preeeding^ 
facts. 1. First of all, there is one thing that must be done if 
the culture is not to remain what it is now, a public calamity ; 
the immunditae must be kept out of the water. I should ad- 
vocate the use of artificial manures, — bone phosphates and 
American fertilizers. Thus the general infection of drinking' 
water with typhoid, cholera, and other germs, would eease. 
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2. It would be worth while, perhaps, if a trial was made 
to obtain negro labor for the rice plantations. The nei^ro is 
proof against malarious influences in a considerable measure. 
Might not colored laborers be imported from Georgia and 
the Carolinas ? 



CURRENT NOTES ON ANTHROPOLOGY. — XI. 

[Edited by D. O. Brinton, M.D., LL.D.) 

Canadian Archaeology. 

Ukder the efficient superintendence of Mr. David Boyle, 
curator, the archieological collection of the Canadian Insti- 
tute, Toronto, has grown to be the largest in existence, illus- 
trating the prehistoric condition of man in the province of 
Ontario. His excellent reports, which have appeared an- 
nually since 1887, describe with great accuracy and sufficient 
fullness the yearly accessions to the collection of antiquities. 

Objects which can properly be called palaeolithic have not 
yet been found in Canada. This is the opinion of Mr. 
Boyle as expressed in his last report. Of course, forms 
simulating those of the old stone age occur, but this is not 
conclusive. Stone is the principal material, and in its shap- 
ing and dressing the Canadian Indians were not behind their 
neighbors to the south. The collection also contains many 
specimens of their pottery. It is well burned, ornamented 
with designs in scroll and line, and some of the vases are 
** almost classic in outline. ^^ The pipes, both stone and 
clay, are a prominent feature in the reports, and evidently 
were the objects of solicitous workmanship. Copper speci- 
mens are by no means unusual, some being knives, others 
spear-heads, with planges and sockets, others ornaments, as 
beads, bracelets, etc. Examples in bone, shell, and horn are 
also figured. About a hundred of the crania unearthed have 
been examined. They indicate a people with moderately 
dolichocephalic skulls, averaging a cranial index of 74.5. 

It is to be hoped that the government of the Dominion 
will continue to lend assistance to this creditable effort to 
illustrate the archaeology of Ontario. 

The Question of the Basqaes. 

As some readers of Science have manifested an interest in 
the Basques, they will doubtless be pleased to learn that at 
the next meeting of the French Association for the Advance- 
ment of Science, to be held at Pau, from the 15th to the 22d 
of September next, the Anthropological Section intends to 
devote most of its energies to settling ** La Question Basque." 
According to an announcement of the President of the Sec- 
tion, Dr. Magitot, the question is to be attacked on all four 
sides: first, the history and origin of the Euskarian people; 
next, their anthropological characters: third, their language; 
and finally, their traditions and folk-lore. From such an 
onset as this we may hope for some positive results. 

Not much can be expected from a study of the language. 
There is probably no other living idiom which has had its 
vocabulary so completely foreignized as the Basque. At 
the Congr^s Scientifique International des Catholiques last 
year, the Comte de Charency, who is a good authority on 
the tongue, stated that at least nine-tenths of its words were 
borrowed from the Latin and Romance languages, and then 
proceeded to point out that a considerable percentage of the 
remainder were Celtic, Greek, or G^ermanic in origin. There 
18 alnost nothing left of the original Euskarian but its 
grammar; and this, it may be added in passing, shows no 
relatiainahip to that of either Ural-Altaic or American 
tongues, in spile of various statements to the contrary. 



On Left- Handedness. 

Why are most people right-handed ? Why are a few 
left-handed ? These are questions which have puzzled all 
physiologists who have attempted their solution. The vari- 
ous theories put forward are compactly presented by Sir 
Daniel Wilson in his recent work, **The Right Hand: Left- 
Handedness^' (London, 1891). His final conclusion is that 
left-handedness is due to ''an exceptional development of 
the right hemisphere of the brain/^ But it must be acknowl- 
edged that his evidence, consisting of a single autopsy, is 
far from sufficient. 

Sir Daniel calls attention to the fact that the forms of 
some ancient stone implements prove that palaeolithic man 
was sometimes left-handed, and distinctly was not ambidex- 
trous, as some have maintained. He does not refer to De 
Mortillet's tables in the Bull. Soc. D'Anthopologie, 1890, 
which show that at that time in France the men averaged 
more than twice as many left-handed individuals as at 
present; and at certain localities, asat Chassey, on the upper 
Rhone, the left handed were in the large majority. 

In Sir DanieFs generally very thorough volume there are 
but few references to this phenomenon in the lower animals, 
and no mention of its occurrence in snails. It may, indeed, 
sound like a ''bull,'^ to talk of animals as left-handed who 
have no hands, but the physiological phenomenon is plainly 
present. It is shown in the direction in which they con- 
struct the spiral of their shell. With the ordinary vine 
snail this is from left to right; but once in about 3,000 times 
it is from right to left. They are then known as eintetroraa. 
In the genus Partula far more frequent examples occur, and 
indeed species have been named from this peculiarity. What- 
ever its cause, in mollusk and in man the same law is operative. 

The Mentone Cave-Burials. 

Near Mentone, but on the Italian side of the frontier, there 
are several caves in the cretaceous sea-cliffs, whose contents 
have long attracted the lively attention of archaeologists. 
Unluckily, they have been worked over so much that the 
original stratification is no longer apparent; but throughout 
the mass, flint chips and rude bone implements have been 
abundantly found, of such a character that they have been 
unanimously referred to palseolithic man, to that period of 
his existence in western Europe which De Mortillet has 
called Solutreen. 

Thus far, all is harmony; but in this deposit, at various 
depths, skeletons have been unearthed, and a lively discus- 
sion ensued as to whether these should be considered also of 
palseolithic time, or of later date. This debate has been re- 
newed by fresh discoveries of such remains in February last, 
a good description of which, by Mr. A Vaughan Jennings, 
appears in Natural Science for June. They are said to be 
of unusual size, relics of men from six and a half to seven 
feet tall ; but it is well known how easily one is deceived in 
measuring skeletons. With them were worked ornaments 
of bone and shell, necklaces, and finely-chipped arrowheads. 
These indications point conclusively to the fact of deliberate 
interment at a period when mortuary ceremonies were definite 
and solemn rites, and unquestionably, therefore, to neolithic 
times. In spite of the depth at which they were found, per- 
haps twenty-five feet below the modern level of the cave 
floor, they must be accepted as endorsing De Mortillet's re- 
jection of the human remains as palseolithic. 

Ethnology aa Philoaophy. 
Among the most thoughtful writers on the meaning and 
mission of ethnology most be named Dr. A. H. Pott of 
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Bremen. He is the author of several important works, and 
ao esfiay of his, on ** Ethnological Jurisprudence/' was 
translated and published last year in the Monist^ at Chicago. 

In a recent number of the Oldbua he publishes some 
'' Ethnological Reflections/' which are intended to set forth 
the true position of ethnology with reference to other sci- 
ences. He defines ethnology as ** the natural history of so- 
cial life," and he believes that the time will come when all 
the so-called '*' social sciences " will be taught as its branches. 
He points out with force that this will bring about a revolu- 
tion in all traditional methods of education, for there is a 
fundamental and irreconcilable antagonism between the 
two methods. Natural science denies absolutely the free 
will of man, the validity of a priori reasoning on any sub- 
ject, the possibility of a ** categorical imperative " in ethics, 
the abstract truth of any doctrine of religion or morals, the 
supremacy of any individual. All is an endless and un- 
avoidable chain of cause and effect. 

It appears to me that such a view of ethnology is true so 
far as it relates to the growth of societies under natural sur- 
roundings. The social unit is cribbed and confined by iron 
laws, and its development is in a measure subject to these; 
but in a measure only. It is even less true of the individual. 
For to deny free-will to man not only leads at once into 
logical coDtradictions of the grossest kind, but is contrary to 
the soundest maxims of inductive philosophy. As John 
Stuart Mill, whom no one will accuse of prejudice, pointed 
out, we are certain of nothing so surely as of our own feel- 
ings, and of these the strongest is that of our own individu- 
ality, and of it as a free agent. 

Dr. Post has here committed the same error as another 
distinguished ethnologist, lately mentioned in these columns 
{Science^ June 3), that of seeking to make ethnology syn- 
thetic, when its study should be objective and analytic. 
Where it leads him. his article curiously shows. On one 
page he says that to the ethnologist no social condition is good 
or bad, but merely present as a subject for study; and on 
the very next page he falls to bewailing the egotistic strife 
in modem society as threatening the ruin of the social edi- 
ficel 



NOTES AND NEWS. 



Thb next meeting the American Association for the Advance- 
ment of Science, to be held in Rochester, N.Y., Aug. 17-24, will 
be of unusual interest and importance, especially to the members 
of the Section of Biology. At this meeting will be considered the 
place of meeting for 1898, and consequently the attitude of the 
association toward the Columbian Elxposition. But even of greater 
importance to biologists will be the consideration and probably the 
decision of the question of the division of the section into two, — 
one for the botanists, and one for the zoologists. It is hoped, also, 
that there will come up for discussion the report of the American 
Branch of the International Committee on Biological Nomen- 
clature. This report has nothing to do with the naming of 
species, but will consider the terminology to be employed in an- 
atomy, embryology, etc. In view of the matters of general in- 
terest to the whole association, and those of vital interest to Section 
F, it is expected that there will be a large attendance of botanists 
and zoologists and a long list of papers to be presented before the 
present section of biology. 

-- Bulletin No. 28 of the West Virginia Agricultural Experi- 
ment Station, entitled *' Ulustrated Descriptive List of Weeds,'* 
contains a considerable amount of information in a condensed 
form. It is written by Dr. C. F. Millspaugh, botanist of the sta- 
tion. Illustrations of all the important families, as well as of a 
imniber of qpecies, enable one unfamiliar with the weeds torecog- 
aiaa timn. Short descriptions are given of each, with mention of 



any special medicinal value they may possess as household reme- 
dies. Some two hundred species are mentioned. One might 
reasonably question the justice of considering the locust (Bcbinia 
p9e%idacacia)f the honey locust (Oleditschia iriacanthos), or the 
wild hydrangea (Hydrangea arhareitcens) as weeds. The list 
would naturally not be the same for all States, but it is a little 
surprising not to find PotentQla norveffica mentioned. In south- 
western Ohio, and doubtless other localities, whole fields have 
been overrun by this plant, and it is much worse in this respect 
than P. canadensis, which is mentioned in the Bulletin. A num- 
ber of typographical errors show carelessness in proof-reading. 

— At a meeting of the Paris Geographical Society on May 90, 
according to The Scottish Oeographical Magazine, M. Venukoff 
gave a sketch of the surveys executed in Russia during the year 
1891. After referring to the exploration of the Black Sea con- 
tinued by MM. Spindler, Andrussof, and Wrangell, of which an 
account was given on page 154 of this volume, he turned to the 
geodetic and topographical work executed in the Crimea, which 
has been the means of ascertaining that the Roman Kosh (5,601 
feet high) is the culminating point of the mountains of the penin- 
sula, and not the Tchatyr Dagh (5,002 feet), as has hitherto been 
supposed. The phenomena of terrestrial magnetism and the local 
attractions of the mountains of the Crimea have also received at- 
tention. Among the geodetic works produced is a large map of 
the triangulation between Kishineff and Astrakhan, along the 
parallel of 47^ 80' N. This arc extends over nineteen degrees of 
longitude. It is remarkable that this triangulation, though quite 
independent, agrees exactly with that of the 53d parallel in regard 
to the anomalies observed in the length of different degrees of 
longitude (see vol. vii., p. 494). Between the same meridians the 
differences of the lengths of degrees of longitude, as measured 
geodetically and calculated astronomically, have always the same 
sign. 

— For several years the chemical division of the U. S. Depart- 
ment of Agriculture, under H. W. Wiley, has been giving consid- 
erable attention to the subject of adulterants, and in part seventh 
of bulletin No. 13 is reported a series of investigations made on the 
adulterations of tea, coffee, and cocoa preparations. The conclu- 
sion reached is that teas are not now adulterated to so great an 
extent as formerly, and that the adulterants used are, as a rule, 
not such as may be considered prejudicial to health. In the case 
of coffee the use of adulterants seems to be on the increase. Of 
the samples of ground coffee examined, 90 per cent were found 
to be adulterated in some way, some of them containing no coffee 
whatever. Chicory is largely used as an adulterant of ooffee, as 
well as wheat, rye, com, peas, acorns, molasses, etc. Not only ia 
ground coffee adulterated, but numerous imitations of unground 
coffee are on the market, a few imitating green coffee, but the 
larger number intended to be mixed with roasted coffees. The 
following description of some of them is taken from the bulletin : 
*' 8,951. Coffee pellets, molded, but not in the form of coffee beans. 
When mixed with ground coffee would escape the notice of the 
purchaser, also probably in mixture with whole coffee. Compo- 
sition ; wheat flour and bran, rye also probably present. Manu- 
factured by the Clark Coffee Company, office 156 State Street, 
Boston ; factory, Roxbury, Mass. Price, 6 cents per pound, or 5) 
cents in 10-barrel lots. The manufacturers claim that an addi- 
tion of 83 per cent of these * pellets * to genuine coffee will make 
<an equal drink to the straight goods.* The manufacturers, 
after making extravagant claims for their product, state, with 
evident intention to further a fraud, that ' it is uniform in color, 
and can be furnished with any desired color of roast.* 8,955. 
Imitation coffee beans. Composed of wheat flour, light roast. 
Manufactured by the Swedish Coffee Company, New York. 8,956. 
Similar to 8,955, and of the same manufacture. Composition; 
wheat flour and probably saw-dust. Dark roast; two kinds of 
berries. 8,957. Imitation coffee beans. Composition; wheat 
flour. Manufactured by L. H. Hall, 1,017 Chestnut Street, Phila- 
delphia, Pa.** Another method of sophisticating coffee is to treat 
it for the manufacture of coffee extract, after which the grains 
are roasted a second time, with the addition of a little sugpir to 
cover the berries with a deceptive glazing. 



62 



SCIENCE. 



[Vol. XX. No. 495 



SCIENCE: 



A WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES. 



PUBUSHSD BY 



N. D. C. HODGES. 



874 Broadway, Nbw York. 



8UB8OKIPTIONB.— United states and Canada f8.50 a year. 

Great Britain and Europe 4.50 a year. 

OommunioationB will be welcomed from any quarter. Abstraots of soientiflc 
pApen are solicited, and one hundred copies of the issue containing such will 
be mailed the author on request in adrance. Rejected manuscripts will be 
returned to the authors only when the requisite amount of postage accom- 
panies the manuscript. Whaterer is intended for insertion must be authenti- 
cated by the name and address of the writer; not necessarily for publication, 
but as a guaranty of good faith. We do not hold onrseWes responsible for 
any Tiew or opinions expressed in the communications of our correspondents. 

Attention is called to the ** Wants ^^ column. It is invaluable to those who 
use it in soliciting information or seeking new positions. The name and 
address of applicants should be given in full, so that answers will go direct to 
them. The ** Exchange ** column is likewise open. 

For Advertising Rates apply to Henbt F. Tatlob, 18 Astor Place, New 
York. 



MODERN BOTANY.' 

BY CHABLS8 B. BABKS8, PB0FE8S0B OF BOTANY IN TBX UNIYXBBITY 

OF WISCONSIN. 

I vknturb to say thai the ideas conjured up by the words 
'* botany'* and '^botamsts" in the minds of those of you 
whose school days ceased anywhere from fifteen to twenty 
years ag^o, or perhaps even at a later date, will be one which 
is very widely difiPerent from the ideas that those words 
ought to bring up. To most people the word ** botany " re- 
calls something which chiefly means the collecting of flow- 
ering plants in the spring; pulling flowers to pieces in an 
endeavor, too often a vain endeavor, to find out a long, hard 
name for the plant; an endeavor which is often vain unless 
they have acquired the very useful trick of looking in the 
index for the common name. The word *' botanist'' brings 
to mind a sort of harmless crank who spends most of his 
time in wandering about fields and woods and poking into 
swamps and bringing home arms full or boxes full of plants ; 
perchance drying them and preserving them. Yet these two 
ideas are so extremely foreign to the subject of botany as it 
is thought of to-day, that I venture to present to you some 
hints of what modern botany is, and particularly what mod- 
ern botany is on its economic side. The study that I have 
indicated as being the common one is the study of a part 
only of botany ; one to be sure which is not without its value; 
but it is only the most elementary part of the subject. It 
was very natural that when people began, in the revival of 
learning, and at the close of the middle ages, to study plants, 
they should first turn their attention to the plants which 
were nearest at hand, and to those plants which attracted 
their attention most readily on account of their size. So we 
find that the early studies of plants are almost exclusively 
an attempt to describe and classify; at first simply to de- 
scribe the plants which one found about him; later to ascer- 
tain what the relations of these plants to each other were. 



> An addreM dellTered before the State Agrioultural Sodety of Wleoonsiii, 
Fell. U IMS; Blenocimphlcelly reported end pubUilied by permlasloii of the 
seereterj In adTanoe of the Tolome of Proceedings for the year. 



From that day until the present this study and classiBcation 
of the higher plants has been almost the only subject to 
which any very great attention has been given. In our own 
country the people who came to it, if they had had any train, 
ing at all in botany, had been impressed with the importance 
of the same ideas. They had come to a new country. It 
was their first duty to make known to those abroad who were 
studying plants, what the flora of this country was ; and, from 
the year 1750 on, collections of great number and often of 
considerable value went across the water. 

From 1750 to late in the present century little attention 
was given to any other department of botany; and it is only 
within the last ten or fifteen years that descriptive botany 
has had any competitors for favor. In Germany, however, 
the matter is widely different; it has been a much longer 
time since systematic botany, the study of plants as far as 
their classification is concerned, was the only topic which 
attracted attention. The reason of this is perfectly evident. 
People exhausted the subject to a certain degree in that coun- 
try, and they then naturally turned their attention to some 
other phase of plant study. Germany and France stand far 
in advance of this country to-day in the investigations which 
their botanists have pursued, solely because of the longer 
time during which they have been at work, and the greater 
amount of time which each investigator is able to give to his 
own special subject. 

But students nowadays are not expected to collect flowers 
and find out their names and then congratulate themselves 
that they have studied botany. They are put to work with 
the microscope to see the very minutest arrangement of the 
complicated machinery of plants. They are set to work with 
the pencil to delineate these arrangements; to record their 
observation in a way which appeals at once to the eye, with- 
out the intervention of words; and, in spite of the repeated 
assertion that they cannot draw, they are told to do the very 
thing which they cannot do until they have learned how to 
do it. They are asked to equip themselves with chemical 
and physical knowledge, in order that they may be able to 
study this machinery in action ; and when they have attained 
a sufficient knowledge of other sciences, then, and then only, 
can they expect to unravel some of the mysteries of plant 
life, in many ways the least mysterious of organic things. 

Now, what is the object and purpose of such training as 
this ? First, it is to develop skill of eye, hand, and brain. 
It is to bring to them something of those qualities to which 
the essayist of the evening alluded. It is to enable them to 
see in the material things around them something more than 
bits of matter. It is to enable them to gain that breadth of 
comprehension and grasp of intellect which it is desirable 
that every educated man should attain. I hope, therefore, 
that the members of this society will use their utmost en- 
deavor to have this sort of vital and vitalizing study com- 
menced in the schools below the college and university; in 
what we may call the primary schools as contrasted with the 
secondary ones. Most of the high schools in the State to-day,. 
I am sorry to say, are studying this subject in the same way 
in which it was studied twenty-five years ago, and they are 
doing this work partly because they have had no pull from 
higher schools to lift them to a higher level, and partly be- 
cause they know no better way. 

On its economic side this sort of training has its chief 
value, and it is that, I take it, in which the members of this 
society are mainly interested. Let me select a few topics 
from the very great number at my disposal in order to illus- 
trate to you, if I can, just what the economic bearing of thia 
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aclence is; just what we may expect from it; just what we 
have a right to demand from it. 

Take the single topic of the culture of plants. In how far 
has that been exhausted ? How much do we really know 
about the reasonableness of our modes of cultivation ? How 
much do we know about the effect of other modes of culti- 
yation than those which have been in vogue for fifty, or one 
hundred, or hundreds of years ? One suggestion in this direc- 
tion may suffice as an illustration. If any man should sow 
Indian corn in the same way that he sows wheat, with the 
expectation of obtaining any crop of grain from it, we should 
almost consider him an idiot. And yet I wonder whether 
it is very much less idiotic to sow wheat in the way that we 
do, with the expectation of attaining the best results possible 
from this as a grain crop. I do not say that we do not get 
a crop, often a good crop. A magnificent one, as compared 
with what we have ever had, has been raised in the past year; 
but who knows whether the cultivation of wheat in some- 
thing the same way in which Indian corn is cultivated, that 
is, by giving it a much greater range for obtaining its nour- 
ishment, and better advantages of light and air, would not 
increase the yield by a very large percentage ? Indeed, 
there have been some experiments, on not a very small scale, 
which would seem to indicate that there are possibilities 
in this direction which we have not yet even attempted to 
ascertain. 

Tou hear a great deal from our own university experi- 
ment station about the food of animals; and Professor Henry 
is constantly experimenting to ascertain just what are the 
beat foods to produce a given result with a given animal. 
He has endeavored to ascertain something of the effect of 
different rations upon the bones, upon the muscles, upon the 
fat of various animals. Why should we not have some ex- 
periments carried on in regard to the food of plants ? Does 
anybody know what the efiPect of a given ration of food for 
a plant will be ? So far as I can recollect, experiments on 
what we may designate as feeding plants, have been carried 
on to a very limited extent. We have endeavored to ascer- 
tain particularly where plants obtain their nitrogen ; and for 
the last twenty-five years, almost, this question has been one 
under experiment and under discussion. I suppose that 
many of you know something of the prolonged experiment 
which has been carried on at Rothamstead; and perhaps 
tome of you know of the recent experiments of Hellriegel 
and Wilfarth, and Frank, men who are endeavoring to find 
out whether plants, when kept in very vigorous condition, 
can obtain nitrogen from the air, or whether it is absolutely 
necessary to get it from compounds in the soil. Here is a 
problem which has been attacked in the way these other 
qaestions ought to be attacked, and in the very way in which 
we may expect a solution of these thousands of other problems 
in regard to feeding plants. The most recent experiments 
in regard to this source of nitrogen for plants make it quite 
possible that when plants are in a very vigorous and thrifty 
condition they are then able to fix the free nitrogen of the 
air; and that when they are not at their highest notch of 
rigor, they are then able to get their supply of nitrogen 
only from nitrogenous compounds in the soil. On this very 
point we have some recent experiments that perhaps would 
interest you; and, bear in mind, I am only mentioning these 
as illustrative. I am trying to show the necessity for such a 
preparation in botanical study as will enable the men who 
are most deeply and profoundly interested in this very study 
to carry on some of those experiments that it seems so highly 
desinilde to carry on. 



Only a few months ago a paper was published by two of 
the men who have been experimenting longest on this matter 
of nitrogen assimilation; and they give some hints in regard 
to the harvesting of those plants which produce large quan- 
tities of nitrogenous material that may turn out to be of very 
great money value. It has been found that the contents of 
leaves of clover, so far as Aitrogen was concerned, was very 
much greater at the close of the day, or near the close of the 
day, than it was in the morning or during the forenoon. 
That is, during the day, especially on bright and sunny days, 
the plants were able to manufacture large quantities of these 
materials. Now one of the main things for which our clover 
crop is grown is the large amount of nitrogenous materials 
which it contains as compared with other fodders. It is 
quite plain that if these results are correct, the harvesting of 
such a crop as this near the close of the day is going to give 
us a fodder whose money value is decidedly greater than that 
of one harvested early in the day, before the plant has been 
able to manufacture these substances; for in the course of the 
night the large majority of them are utilised for the plants 
own growth, and are converted into other forms of material 
which are less valuable as animal food. 

But I cannot dwell upon that topic. Let me give you a 
hint from another field. Perhaps if I should ask any of you 
what is the purpose of the shade-trees along the streets of 
our cities and villages the answer would be quite unanimous 
that these trees were for shade and beauty ; and yet these 
trees are not used for that purpose. At least nobody, I think, 
would imagine that that was their use, if he passed aloni: 
the streets of our own city. He would think that the main 
purpose of the best elms was to furnish adequate stays for 
some electric pole or to support the telephone wires which 
pass through them. He would suppose, if he saw the city force 
making a street, that the chief purpose of the roots of the 
trees was to be grubbed out of the way for the first curbstone 
or sidewalk that the city wished to put along that way. If 
one saw people trimming their shade-trees, he would think 
that the main advantage of these was to afford an object les- 
son as to how badly work could be done, and how much 
injury could be inflicted upon an unofiFending plant, appar- 
ently with the intention of afiPording it early relief from its 
sufferings by death. Our treatment of shade-trees in the 
streets of cities and villages is one of the crying shames of 
this day. Watch the ** trimming ^' of street trees. Ignorant 
laborers half chop and half break off the limb of a tree, and 
leave the rough end exposed to wind and weather instead of 
caring for the wound properly. We seem to think we have 
no more duties towards that particular tree except toged rid 
of a branch that may be a little bit in our way. We do the 
very thing which will subject that tree to the greatest danger. 
We offer the very best chance for the attack of parasitic ani- 
mals and plants on that tree; as though our main purpose 
was to destroy it, instead of our alleged intent, to trim it in 
order to maintain and augment its beauty. 

This naturally suggests the management of forests. Man* 
agement of forests ? We hardly know of such a thing in 
this country. We do not manage our forests. We simply 
cut them down, and then are glad that the cutters can move 
-on to some other acre and cut it down in the same way. We 
have made almost no provision in this country for maintain- 
ing our supply of timber. People may say what they please 
about the inexhaustibility of our forest resources. Those of 
you who have given the subject any attention know that it 
is utter folly to say that our forest resources are inexhausti- 
ble, or that they are not being exhausted at a most extrava- 
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gaDt rate. Now meu trained in the knowledge of how plants 
live and grow and behave have some basis on which they 
can suggest ways of managing forests which will not only 
yield all the timber that is needed at the present time, but 
which will enable these forests to continue to yield such sup- 
plies for an inde6nite period of years. Forest management 
is not unknown in other countries. We simply have trained 
no men in this country to have any idea what forest man- 
agement means. 

And then we have the immense subject of diseases of 
plants, and that is a study which seems to have attracted the 
greatest attention at the present day. The division of vege- 
table pathology at the Department of Agriculture at Wash- 
ington is receiving a vast deal more attention than the divi- 
sion of forestry, and yet I doubt very much whether its 
money value to the people is any greater. The money value 
of the study of both these subjects to the American people, 
and particularly to the farmers of the country^ is almost 
beyond calculation. We hardly realize what this money 
value is. We are so used to losing a certain percentage of 
our farm crops by diseases that we really pay no attention 
to it. If our animals, our flocks and herds, should be deci- 
mated as often as the crops are, we should hear such a hue 
and cry as would bring immediate attention on all hands to 
it I suppose there is no one of you, who has given the 
subject a moment^s thought, but will agree with me that 
the loss from rust on the wheat crop for the present year, 
stated in the very lowest possible terms, could not fall below 
one per cent. How much money does that mean on six 
hundred odd million bushels of wheat ? It means several 
million more than has been laid out in the study of plants 
in all the centuries. It means a great many hundreds of 
thousands of dollars more than we shall lay out the next 
century for the study of plants; and yet we are learning and 
can learn how not only to check but how absolutely to pre- 
vent such diseases as this. I do not say that this particular 
one can be absolutely checked at the present time, but we 
know ways in which it can be reduced to a minimum, even 
at present. The same thing might be said in regard to such 
diseases as those of the smut in corn and oats. Very careful 
estimates of certain years have shown us that as much as ten 
per cent sometimes of an oat crop is damaged by that one 
disease alone. That might mean a good many millions of 
dollars on that one crop. So that a study of these plant dis- 
eases is by no means either fruitless or valueless. 

But you say, **Why not let anybody who is concerned 
with these matters study them ? " Chiefly because it is not 
possible for any man who does not know something of the 
life history of the parasite which causes a disease to go about 
checking or curing it He may guess at some remedy, and 
he may, by a lucky guess, hit upon the right remedy. He may 
think of some process that possibly will turn out the right 
one, but he is not nearly so apt to think about the right pro- 
cess or to hit upon the right experiment as the man who has 
been properly trained for this kind of work. That sort of 
training means time to study, and tims to work, and money 
mtpport while the work is being carried on. 

I might dwell at very much greater length on these vari- 
ous topics; but enough has been said, I hope, to give you some 
idea of what modern botany is and what the modern botanist 
is. It will at least give you a truer idea than you would 
have if you considered him merely as the man who goes out 
and gathers some plants, useful as this may be, or the man 
who tears apaK some flowers to find out what the names of 
the flowers are. Rather, I would have you think of the 



botanists of the country as those men who are studying 
means of discovering, checking, and curing the plant dis- 
eases; men who are studying how plants grow, and how they 
may be helped in their growth and not harmed. They are 
men who are studying what is the rational basis for our 
modes of culture; and it is to these men the agriculturist 
must turn, with the hope that their experiments will lead 
him in the future, as they have in the past, to more rational 
modes of cultivation, and to better knowledge of the organ- 
isms, the very intricate organisms in spite of their simplicity, 
with which he has constantly to deal. 



NOTES ON A DESTRUCTIVE FOREST TREE 

SCOLYTID. 

BT ANDBBW D. HOPKINS. 

The family of beetles known as Scolytidse contains in this 
country, so far as known, something over 160 species. They 
are small, cylindrical, brown or black beetles. The largest 
one of the family, Dendroctonus terebrans^ is thirty-two hun- 
dredths of an inch long, while the smallest, Cripturgus 
atomu8y is but four hundredths of an inch long. With a 
few exceptions, beetles belonging to this family breed in the 
bark of wood of different forest and fruit trees. Elach 
species usually has a preference for certain kinds of trees. 
Those feeding on the bark are called bark beetles, while 
those entering the wood are termed timber beetles. The 
bark beetles breed in and feed upon the inner bark of trees 
or logs, and when fully developed emerge through the bark, 
leaving it pierced with small round holes. The timber beetles 
enter directly through the bark, making their ** pin-hole^* 
tunnels in all directions through the wood ; their eggs are 
deposited in these tunnels, and when the young are fully 
developed they emerge from the original entrance made by 
the parent beetle. 

It has been claimed that Scolytids never attack healthy, 
living trees. We acknowledge that as a rule the different 
species of this family have a preference for unhealthy trees 
or those which have been broken by storm or felled by the 
axe, but in this Dendroctonus frontalis we certainly have 
an exception to the rule. From the abundant evidence I 
have obtained during extended and careful investigation, I 
am convinced that the death of large and small, vigorous 
trees of five species of pine and of the black spruce was 
caused primarily by the attack of this insect; in fact, this 
species seems to have a preference for the green bark on the 
living pine and spruce which they invade. 

As Entomologist of this Station, I have conducted some 
investigations regarding the ravages of this beetle, and, since 
May 2 of this year, have travelled about 340 miles through 
some of the principal regions of the State, where the pine 
and spruce are most common. Tti% species of pine observed 
were the White Pine {Pinua alba\ the Yellow Pine (P. 
echinata), the Pitch Pine (P. rigida), the Table Mountain 
Pine (P. pungens), and the common Scrub Pine (P. inops). 
The Black Spruce (Picea Mariana) is also a common and 
valuable tree on some 500,000 acres of the higher mountains 
and table-lands of this State. 

Trees varying from five inches in diameter to the largest, 
finest specimens of the five species of pine mentioned, and of 
the Black Spruce, were found dying in different sections 
from a cause which it was my duty to investigate. A large 
number of the dead, dying, and green trees were felled and 
examined. Every part of the trees from the roots near the 
surface to the terminal twigs and leaves was carefoUj 
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searched for possible causes of their unhealthy condition. 
The trees in the best condition to examine were those on 
which the leaves were yet green, but from their general ap- 
pearance indicated that they had been attacked by the char- 
acteristic trouble which was shown in a few yellow leaves at 
the tops. The roots of such trees were found in a perfectly 
healthy condition for some distance beneath the surface; the 
bark on the trunks from a distance of from five to fifteen 
feet from the base was green, full of sap, and apparently 
healthy; the leaves were almost free from insect attack and 
disease, in no case was there sufficient attack of this nature 
to indicate even a slight injury; the bark, however, at a 
point about two-thirds up from the base of the tree, was 
found in every case to be infested by Dendroctonu8 fron- 
icUi8 in sufficient numbers to kill all the bark for some 
distance above that point, and in this bark fully-develo|>ed 
beetles and pupae were found on May 5, thus indicating 
that the eggs must have been deposited in the bark the pre- 
vious summer or fall. All of the characteristic dead and 
dying Pine and Spruce trees examined showed abundant 
evidence that they had been invaded while yet green by this 
bark beetle. 

It would seem that the turpentine escaping into the bur- 
rows made by the beetles in the green bark would render the 
conditions unfavorable for the progress of their work. They 
have, however, the power of removing it from their burrows, 
and they manipulate the sticky resinous substance with 
seemingly as much ease and in a like manner as the crawfish 
does the clay it piles up around its burrow. Often a half 
teaspoonful of the turpentine will be found massed about the 
entrance to the burrows made by the beetle. They push the 
turpentine out through a hole kept open in the pitchy, ad- 
hesive mass. I have observed them backing out from the 
entrance, shoving behind them a quantity of the turpentine, 
and at the same time they would be completely enveloped in 
it. 

Trees invaded by these beetles the previous fall may re- 
main green until spring when they are usually attacked by 
the large Dendroctonus terebrans, Hylurgops glabratus, and 
TomicuB caHigraphue, the two former at the base of the 
tree, the latter in the green bark above. They are in turn 
followed by numerous other species of bark and timber 
beetles until the invaded trees may be, as I have found, the 
hosts of at least twenty-five species of scolytids coming like 
reinforcements to the aid of D. frontalis to make doubly 
sure the death of the invaded trees. Later on, these scolytids 
are followed by insects belonging to other families until a 
dead or dying tree may be the host of hundreds of species 
and millions of examples, breeding in and feeding upon every 
part of the tree from the base to the terminal twigs, render- 
ing it worthless for lumber within a year after it dies. 

Thus it will be seen that Dendroctonus frontalis may be 
the primary cause of not only the death of the trees but of 
their rapid decay. 

West Va. Agricultural Bzperiment Station, Morgantown, West Va., July 90. 
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#*• CorrtMpandenU are requeMted to be <u brief at poaeible. The writer' t name 
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of the Journal. 

Auroral Display. 

On Saturday evening, July 16, there was visible, from this local- 
ity* in the nonrthem heavens, the most brilliant auroral display 
wliieh I have witoesaed since the year 1859. Besides the usual 



exhibition of streamers of various hues, dancing along the northern 
arch like great hanging curtains, there was one most unique 
feature which I never saw or heard of before. A little after 10 
o^clock, when the great brilliance of red and pink streams seemed 
to be dying out, and the northern heavens assuming a pale uni- 
form hue, there appeared directly overhead a well-defined, nebu- 
lous arch, spanning the entire vault of heaven from east to west. 
At firdt a companion suggested that it was the Milky Way ; but a 
few seconds* observation detected the Milky Way, running nearly 
at right angles with the arch — the two resembling each other 
somewhat in width and general appearance, except that the arch 
was more clearly defined and uniform in shape and outline than 
the other. In about fifteen minutes it began to fade away and 
disappear, the eastern portion disappearing first. In a short time 
there was only a bright strip near the western horizon, which 
much resembled the tail of a comet; but it, too, soon disappeared, 
and there were then no traces of the arch to be seen. 

However, in a few minutes it began to reappear, and soon shone 
out bright and clear as before, — the arch being five to six degrees 
in width,— the eastern extremity at the horizon being a little Routh 
of east, and the other extremity being a little north of west, as if the 
whole had been drawn by a radius of a circle whose centre was a 
little east of the north pole. In ten or fifteen minutes this arch 
also disappeared as before. 

Between the arch and the upper extremities of the gay stream- 
ers iu the north there were several degrees of space lighted up by 
stars, and without any apparent connection between them. The 
band or arch seemed wider at the zenith than on either horizon — 
probably the effect of the greater distance of the horizon points 
from the position of the observer. The night air was quite cool, 
and I retired before midnight ; and I have not learned whether or 
not the arch again reappeared. ' T. A. Bebbman. 

Mount Pleasant, la., July 20. 



Magnetic Storm, Aurora, and Sun-Spots. 

A MAGNETIC storm raged here from 10.30 A. M to 4.80 p.m., cen- 
tral time, on Saturday, July 16, 1892. An electro- magnetic wave 
reached the general telegraph office of the C. B. <& Q. R. R. at 
10.30 A.M., making it difficult to operate, especially with the 
quadruplex. The duration of the electric disturbance was six 
hours ; but the impulses came with varying intensity. The energy 
always appeared as a wave, beat, or oscillation ; and when fully 
developed in the wires, seemed to set up a counter electro- motive 
force in opposition to the batteries. The fact that electro-mag- 
netic energy traverses space in the form of waves, coincides with 
the now classical experiments of Hertz, who projected these waves 
not only through space, but brick walls. Perhaps a law like this 
will be discovered — All modes of energy alternate. 

It is doubtful if a constant pressure exists in nature. In some 
instances, telegrams have been sent by means of nature's elec- 
tricity — without batteries. This is merely a prophecy of that 
time coming when men will appropriate electricity when they want 
it, as they do light and heat. 

An aurora appeared at 9.40 p.m., and consisted of many pearl- 
colored columns, at times tinged with red, occupying more than 
100^ in azimuth, and all converging near Polaris. 

At 9.45 an apparition unusual in auroral displays was seen. This 
was a streamer of nearly white light, that, starting in a sharp point 
almcxit on the horizon, in the north-west, shot with great velocity 
north of Arcturus, passed over Corona Boreal is, which constella- 
tion it equalled in diameter, crossed Hercules and Cerberus, and, 
passing over Altair, descended almost to Mars in the south- east, 
terminating also in a fine point. 

This majestic sword moved bodily 10^ to the south, and, 
after shivering and pulsating throughout its length three times, 
vanished, after existing fourteen minutes. The whole aurora 
lasted forty minutes. On July 9, a large cluster of spots, 
with two smaller groups and one larger isolated spot, were 
seen on the sun. All the larger spots had bridges, and on the 
12th and 18th the tongues across the large one began to curve, 
which curvature rapidly increased on the 14th and 15th. On the 
16th, these jets were arranged nearly in a circle, or had assumed 
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the twisting, rotarj, or cyclonic form. One of the tongues was 
brighter than the solar surface, and seemed to be the most brilliant 
at from 9 80 to 10 80 a.m., at which time the electric wave dis- 
turbed the telegraphs. Whether the solar turbulence causes ter- 
restrial magnetic upheavals is a question that future physicists 
must decide. 

A sun-spot maximum is drawing near, and already there are 
lively electro- magnetic tiroes. Edoab L. Larkin. 

Knox College Olysenratory, July 19. 



The Crinoid Heterocrinas Sabcrassas. 

Two or three years since, I concluded to find out, if I could, 
the character of the termination of the column of the crinoid 
Heterocrinus subcrassus. Having a lower Silurian slab w ith about 
one htmdred specimens of the calyx, with a great profusion of the 
columns diverging in every direction, I selected a culumn attached 
to its calyx, and followed it by uncovering, until I was rewarded by 
discovering the column diverging into well-defined roots ; length 
of column from calyx 12i inches, about li inches under the sur- 
face. 

At that time I believed that the genus Qlyptocrinus were float- 
ers, and devoid of bases, or roots. 

About eighteen months ago something caused me to doubt that 
idea, and I commenced the investigation of the terminations of 
their columns, and now, after a great deal of work, and after many 
discouragements, I have been able to so far develop roots on the 
terminations of the columns of Qlyptocrinus neali, Glypt. dyeri, 
and Qlypt. baeri, that I have a specimen of each species, show- 
ing the calyx, column, and roots intact, on the slab, one slab 
of Glypt. baeri having on its surface several sx>ecimens of that 
character. 

One character of the specimens surprised me, — the diversity of 
the length of the columns between calyx and roots in the speci- 
mens just mentioned, the column of Qlypt. neali, from two to 
four or five inches; Glypt baeri, from one-half an inch to six or 
eight; Glypt dyeri, from one to four or five inches between calyx 
and roots. 

I have also found a specimen of Heterocrinus simplex, showing 

calyx, column, and inverted saucer like base, attached to another 

column. Dr. D. T. D. Dtohb. 
Lebanon, O. 

Professor Parker's Further Studies on the Apteryz 

In No. 485 of Science the writer invited attention to the very 
valuable contributions to our knowledge of the morphology of 
Apteryx that had been made by Professor T. J. Parker, F.R.S., 
of the Otago Museum (New Zealand). Those investigations have 
been continued on more extensive material, and the London Royal . 
Society have just published in their Transactions (1892) the results, 
in a paper entitled *' Additional Observation on the Development 
of Apteryx " (11 pages; two col. lith. plates, of 19 figs.). Professor 
Parker has kindly sent me a copy of this work, and I desire to say, 
in the present connection, in continuation of what already has 
been noted by me in my former review, that more advanced em- 
bryos of the bird under investigation (stage F*) show ** the pollex 
is unusually large, and the fore-limb has the characters of the 
wing of a typical bird.^' Better figures are given than in the first 
paper, showing structures of the brain and skull, and also that one 
'* specimen exhibits an unusual mode of termination of the noto- 
chord." In other figures (stage Q') the final form of the chondro- 
cranium, before the appearance of cartilage bones, is shown, and, 
what is a very interesting fact, *Hhat in A. oweni there is always 
a solid ooracoid region to the shoulder- girdle, while in A, australis, 
as far back as stage F', there is a coracoid fenestra and a liga- 
mentous procoracoid.'* Finally, it is worthy of note that '*in 
addition to the elements described in the corpus an intermedium 
may be present *' As I have already said, the working out of 
these anatomical characters, in such an important form as Apteryi^, 
will most certainly prove to be of the highest importance and use 
to the general comparative anatomist the world over. There could 
be no safer hand to accomplish it for us than that of the distin- 
guished biologist of the Otago Museum. R. W. Shufbldt. 
Takoma, D.C., July 94. 



A Satellite of the Moon 

I HAVE seen accounts of an attempt to discover whether the 
moon has a satellite, and the accounts that have reached me seem 
to show one serious fault in the procedure. While I am not thor- 
oughly conversant with all the points involved, it does seem to me, 
that, in taking a photograph of the region in which such a satellite 
would be found if it exists, the apparatus should be arranged 
with reference to stellar motion, and leave the moon out of ques- 
tion. Of course, the moon would be blurred, but we are not con- 
cerned about that. The fixed stars would appear plainly on the 
plate, while any one that had a motion different from theirs, es- 
pecially a rapid motion such as a satellite of the moon must have, 
would appear blurred on the plate; in which case only the blurred 
stars, if such occurred, need be examined with any hope of finding 
a satellite of the moon. C. P. Maxwell. 

Dublin, Tex., July SO. 



Auroral Display. 

On Saturday night, July 16, 1893, 1 was returning to my home 
in Rockville, Indiana, from Clinton, Indiana, sixteen miles south- 
west. Mr. Harry Mcintosh, a young man of this place who had 
been helping me make a survey near Clinton, was riding with me 
in my buggy. We amused ourselves looking at a most beautiful 
sunset as we rode over the Lafayette and Terre Haute road, along 
the foot of the high hills east of the Wabash River. 

When we turned eastward, over the hills toward Rockville, it 
began to grow dark, and most of the clouds that showed up so 
beautiful at sunset began to vanish, till only a few streaks of 
stratus clouds remained. As we were descending the west hill at 
Iron Creek, five miles south-west of Rockville, we saw in front of 
us what we supposed was the new electric light at Rockville, 
thrown upward and reflected from a cloud or mist. As we were 
ascending the hill on the east side of the creek and near its sum- 
mit, we saw in our front the reflection of a great light from 
behind us. It was so noticeable as to cause us both to turn about 
on our buggy seat and look backward. There, at a bearing 8. 
60^ W. (that is the bearing of the road, with which the light was 
in alinement), we saw a great white light radiating from a point 
at the horizon where it was brightest, ri^ht, left, and upward to a 
height of 10® to 16®, weakening in brilliancy as it radiated and 
terminated in a dark band or segment of rainbow shape, some 10® 
wide. The light seemed to radiate from a point a half-radiua 
above the centre of the circle which the black segment would 
indicate. Above the dark segment another segment or band of 
light, not so bright as the one at the horizon, formed a rainbow, 
or arch, some 10® to 15^ wide. Above that second band of light 
was a light haze, or mist, through which the stars could be easily , 
distinguished. Some 10® up in that mist, and directly over the 
centre of the light at the horizon, was a light about as large as a 
man would appear to be if suspended from a balloon a thousand 
feet distant. It was about four times as long vertically as wide 
horizontally. Young Mcintosh saw it first and called my atten* 
tlon to it, as I was watching the bright light at the horizon. 
When I first caught sight of it, it had the appearance of the head 
of a comet, only it was long vertically. When young Mcintosh 
first saw it, it seemed to be a blaze such as a large meteor appears 
to carry at its front. We halted and watched it about ten min- 
utes, during which time It (the small light) slowly faded till only- 
its locality could barely be noticed, then suddenly loomed bright 
almost to a white blaze, then slowly faded as before. It would 
loom up in five seconds, and consume five minutes in fading 
away. It kept the same position all the time, for we watched Ita 
position with relation to the stars to see if it moved. At this 
second appearance I decided to commit the general appearance to 
memory so I could sketch it afterward This little light loomed 
up and faded four times when the big light under it faded also- 
and made it dark there. 

I am not sore we saw this light the first time it appeared, but 

think we did. The small light above looked .as the moon does 

when shining through a thin cloud, except as to the obkmg afaape 

vertically. 

When the flrtt or south-western light faded nearly out, a light 
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at the horizon in the eonth loomed np, but not so bright as the 
first, nor had it any of the upper characteristics of the first, nor 
did it last over five minutes. When this second light faded a 
third loomed up in the north, quite as bright at the horizon as the 
first, but it was obscured or cut off from our view by a stratus 
doud. This cloud was about 10^ above the horizon, at its under 
side (which, by the way, was its most northern limit). This 
limit, I judge from my frequent observation of clouds, was fully 
twenty- five miles north of us. We could see the light through 
one hole in the cloud near its bottom (or distant) side, and also 
through several thin places, but could not determine its upper 
shape. This third light (counting the southwestern light as the 
first) lasted about five minutes, when a fourth light loomed up in 
the north-west, and, very bright at the horizon, reached upward 
about 15^, lasted a few minutes, and faded out as did the others. 
Then one appeared in the north-east, in the direction of Rockville; 
but we were so near the town we were sure it was the new electric 
light (we had been gone a week), but on entering the town found 
the old gasoline lamps still doing service. 

On the first appearance of these lights at the horizon, I thought 
I saw a fiash of light, not as a blaze, but as if a mirror had be«>n 
turned so as to flash the light into my face, then away so quick 
I could not be certain what I saw. Young Mcintosh thought he 
saw the same flashes of light when the great lights first made 
their appearance. 

I saw this same electrical storm (if that is what it is) in the 
summer of 1884, from the town of Clinton, Indiana, and in July, 
I think. It had all the features I have given of this, except the 
one in the south-west with its three lights and dark segment, here- 
in described. The Clinton display was watched by apparently the 
whole population of the place, and was described by the C linton 
Argus at the time. I reported it to the U. S. Sii^nal Office at the 
time, as I was then making voluntary observations for that office. 

The small light I have described as seen in the south-went, mthe 
first light last Saturday night, is a new feature, so far as I know or 
can learn from my authorities. These lights occurred from about 
half past nine to half past ten o'clock at night. 

I wish to hear from others who may have seen these lights, by 
letter or paper containing published account of them. 

BockTme,In<l.,Jul7l7. JOHN T. CahFBKLL. 
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Oeoioffical Survey o/ New Jersey. Annual Report of the State 
Qeotogist for the year 1891. Trenton, 1893. Maps and 
plates. 

To this report Professor R. D. Salisbury contributes a paper 
called " A preliminary paper on drift or Pleistocene formations of 
New Jersey." The title is somewhat misleading, inasmuch as 
there are few statements in it concerning the New Jersey forma- 
tions. It embraces mainly an account of the nature of the drift, 
the formation and movements of glacial ice, the work effected by 
ice, and a summary of the development, movements, and work 
acoomplished by the ice- sheet of North America. New Jersey is 
incidentally mentioned, and the only new contribution made is 
the statement concerning the discovery of the remains of a once 
extensive drift-deposit south of the terminal moraine. It is con- 
cluded that this was deposited by an ice-sheet previous to the 
formation of the great moraine ; and that ** the interval which 
elapsed between the first and the last glacial formations of New 
Jersey was several times as long as that which has elapsed since 
the last.'* Assistant Geologist C. W. Coroan contributes an in- 
teresting paper on the oak and pine lands of southern New Jer- 
miy. The topographical survey showed that in 1888 there were 
ocdy 480,780 acres of cleared land in the southern counties, against 
1,826,0(X) acres of forest. The proportion has not been greatly 
altered since. Both uplands and swamps are heavily covered 
with timber, much of which is valuable for various purposes. 
**From a little distance a cedar swamp presents the appearance 
of a solid mass of dark green, while even when in the midst of it 
the ^e can penetrate but a few yards among the thickly cluster- 
ing, smooth, gray trunks. The gum and maple swamps are 
eoaroely less dense, and are even more difficult to penetrate. 



because of the abundance of underbrush, amid which the poison 
sumac, Bhu8 venenata^ is sure to be encountered by the unwary. 
The trees are often very large, exceeding 100 feet in height. The 
demand for white cedar for shingles, siding, planking for boats, 
and such other purposes as require great durability underexposure 
to the weather, far exceeds the supply.** Much of the uncleared 
land is well adapted for fruit raising and ** truck ** gardening, 
and there is still room for a large addition to the permanent popu- 
lation of the State. 

Mr. C. C. Vermeule, the consulting engineer and topographer 
of the survey, gives a comprehensive review of the water supply 
and water power of the State, with tables of rain-fall and evap- 
oration, and accounts of the guaging of numerous rivers. A 
table is also given of all the water powers, with mention of the 
owner, kind of mill, fall, and horse-power. It is the intention to 
publish the full report on water power in the State as Volume III. 
of the final report some time during the present year. Finally, 
notes are ^iven by other hands on artesian wells, on the Passaic 
River drainage and the active iron mines in the State. The infor- 
mation given cannot fail to be of value to the inhabitants of the 
commonwealth. Joseph F. Jambs. 

Nature Readers — Seaside and Wayside, No, 4. By Juua 
McNaih Wright. Boston, D. C. Heath <& Co. 1892. 8**. 
361 p. 70 cents. 

This volume is one of a series of reading- books written, the 
author tells us, *< to direct the minds of our youth in their first 
studies to the phahant ways of Natural Science." The earlier 
numbers of the series were devoted to lessons on the habits of 
animalB and plants, but the present volume deals with a much 
wider range of subjects. The book begins with a lesson on the 
origin and structure of the globe and passes on to the considera- 
tion of the geological epochs and of the animals and plants that 
characterize them. It is, in fact, a collection of brief essays on 
important topics in astronomy, geology, palsdontology, and 
zoology. The Hiv« rsity of topics would seem calculated to cause 
confusion in the mind of a child ; but this is, perhaps, an evil 
inseparable from the modern system of education. 

Though the facts are presented in a somewhat too fanciful 
dress, the information is for the most part accurate, and the au- 
thor has taken great pains to point out that there are exceptions 
to many of the general statements. She has included, so far as 
possible, the results of the latest investigations. 

A few noticeable errors should be corrected. For example, the 
pig is made to figure as a typical odd-toed ungulate (p. 849). On 
page tfOO the sperm whale is mentioned as the ** Greenland sperm 
whale," which is. of course, misleading, as this animal is only 
very rarely found in Arctic waters. In another place (p. 148) the 
author refers to the squirrels and rats as being the first mammals 
to appear on the globe, a statement which no palseontolog^ist 
would accept. We notice again (p. 820) that the vampire bats 
are described as ** very large bats given to blood-sucking." This 
is quite erroneous, as the true vampires, Desmodus and DiphyUa, 
are small bats, remarkable chiefiy in the modification of their 
teeth and digestive organs. 

The influence of English text books is apparent in different 
pai ts of the volume. The common mole, for example, is described 
under the name of the European genus Talpa; although as the 
book is presumably intended for American children, it would 
have been better to mention Scalops or Scapanus, to which genera 
the commonest American moles belong. We can hardly find 
fault with our author in this instance, however, seeing that no 
general treatise on American mammals has been published for 
nearly half a century. 

In the illustrations, with which the, book is well supplied, ar- 
tistic effect has been aimed at rather than strict accuracy; a 
number of them are entirely fanciful and represent only creatures 
of the imagination. They could be replaced to advantage, in our 
opinion, by figures of some of the real wonders of animate 
nature. 

In spite of these defects the book is a good representative of its 
cla$s, and the lessons will doubtless be read by children with in- 
terest and profit. F. W. T. 
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A Text-Book of Physiohgy. By U. FoSTEB, H.D. Sixth Edition, 
Bevised. Part IT. (comprising the Temainder of Book III., 
The Senaes and Some Special Husculnr HechaDiBme, and 
Book IV., The TisMies and Mechaniama of Reproduction), 
New York, Macmillan & Co. 1891. 

Without doubt Foster's "Text-Book of Phyriology " mUHt be 
accorded the foremost place among the works upon this eubjert, 
which have been published in the English laniiiuage. It embodies 
the results of the tnoal recent researches in thla department of 
biological science, anil is not only comprehensiTe. up to date, and 
accurate, bat is admirably arranged and moat convenient as an 
encyclopedic work at reference upon all that relates to the sub- 
ject. 

A large portion of the present volume is devoted to the senses, 
including sight, auditory sensations, olfactory sensations, gusta- 
tory sensations, cutaneous sensations, the muscular sense, and 
tactile perceptions and judgments. Elach of these subjects is 
treated in a masterly manner, the anatomical elements concerned 
in each special sense being minutely descrltwd, and the facts and 
theories relating to the perception of various sensations being fully 
detailed. 

Chapter VII., "On Some Special Muscular Uecbanisma," con- 
tains three sections: one devoted to the voice, one to speech, and 
one to walking. 

Book IT., which concludes the volume and the work, givesa 



very satisfactory account of "the tissues and mechanisms of re- 
production." 

Diphtheria, Its Natural Hittory and Prevention. By R. Thornb 
Thorns, Assistant Medical Officer to Ber Majesty's Local 
Qovemment Board. London and New York, Macmillan & 
Co. 1881. 
This is a valuable r^ume of what is known at the present day 
with reference to the etiology and prevention of diphtheria. The 
volume abounds in interesting details relating to the prevalence 
of the disease in England and Wales, and gives numerous facts 
showing the not infrequent transmission of the disease by con- 
taminated milk and iu probable transmission by cats, which have 
been proved to be subject to the disease as a result of experimental 
inoculations in the trachea with bits of diphtheritic membrane, or 
cultures of the Kleb9-L5flBer diphtheria bacillus. 

According to Thome Thoroe there has l>een a progressive in- 
crea.ae in the mortality Trom diphtheria in England and Wales 
during the past twenty years, and this progressive increase has 
coincided in time with steady improvement in regard to such sani- 
tary circumstances as water-supply, sewerage, and drainage; and 
also with a continuous diminution in the death-rate from the group 
of symotic diseases and from typhoid fever. 

The diphtheria mortality remains, as heretofore, greater in the 
sparse I? -peopled districts, hut there is a marked Increase in its 
prevalence in large towns and cities. 
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Spraffing Cropti Why, When, and How. By Clabknce H. 
Whkd. niuEtrated New York, Rural Publishing Corn- 
pan; . nop. 
The author of this little book, formerlj' connected with the 
Ohio AKTicuUural Gxperinienl Station, is now at tbe New Hamp- 
shire Station in the capacil; of EDtomoloeist. He baa Ki^'en in 
a condensed form on account of man; inset^t and run);ouB foes of 
vurious fruits, trees, and vegetables. Tbe informiition in nnurd 
to the former is much fuller than in regard to the latter, which is 
natural); to be expected from an entomologist. Quite full fais- 
toriee are given of tbe codUng moth, the curculio, thp canker 
worm, and the tent cati«rpillar. Theonl; fungous itisease treated 
with an; degree of fulness is down; mildew or brown roc of 
grapes. The formula for the principal fungicides and intieclicides 
aregjren, togptber with infltructions bow to combine the two. 
Tbe few pngcs devoted to B[ira;iiig ore scarcel; adeqiiat*^ to give n 
beginner an ideH of wbat todoor how togo.towork to do it; and in 
tbi.'t respect tbe bonk is incomplete. Among tbe plant' whose in- 
sect and fungous enemies are discussed we find tbe ajiple, pench, 
pear, plum, cberrv, strawberry, currant, gooseberrj. grape, rasp- 



berr;, rose, potato, cabbage, and others. Some of the worst fun- 
gous diseases are not mentioned, such as oat and wheat smat, 
apple rust, peach yellows, pear and apple blight, etc. It cannot, 
however, be expected that in so small a book ever;thing could tie 
mentioned and described. It Is, too, not improbable, that as 
these diseases cannot be prevent«d by spraying, that they m 
omitted intent! on all;. On the whole the book is one which will 
prove useful to tbe general fruit grower. JOSEPH F. JAKES. 

D. C. Hkath & Co, have in press, and will soon issue " Ela- 
nieats of Plane and Spherical Trigonomelr; *' and " A Treatise on 
Plane and Spherical Trigonometry," by Edward A. Bowser, Pro- 
fessor of Mathematics and Engineering in Rutgers College. The 
former is a brief coume in the elements of trigonometry, particu- 
lar attention being given to the numerical Bolutton of plane and 
spherical triangles. It is prepared especiall; tor high schools and 
academies. The latter Is for more advanced work and covers the 
entire course in hi)(her institutions. The books abound in numer- 
ous and practical examples, tbe aim being to make the subject ai 
interesting and attractive as possible to the student. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 

874 BROADWAY, HEW YORK 
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ON THE FUNDAMENTAL HYPOTHESES OF AB- 
STRACT DYNAMICS.' 

BT PBOFESSOR J. Q. MACORSOOR, D.8C. 

The formally recognized axioms of abstract dynamics 
employed by most writers are the three Laws of Motion 
eDUDciatedby Newton in the *'Principia/^ not always in the 
form given them by Newton, but in some form or other. 
It is obviously important that such axioms should be precise 
in their enunciation, independent of one another, sufficient 
for the deduction of all propositions applicable to natural 
forces generally, and as few as possible. 

These axioms are sometimes regarded as constituting a 
de6nition' of force. As defining force, however, they are 
not consistent with one another; for momentum being a 
relative conception, i.e., liaving magnitude and direction 
which vary with the point by reference to which velocity is 
speciOed, force, if defined by the first and second laws, must 
also be a relative conception. And it follows that the third 
law cannot in general hold; for it is easy to show that if it 
hold for one point of reference, it cannot hold for another 
having an acceleration relative to the first. 

The axioms are thus statements about the action of force, 
force being assumed to be already a familiar conception. As 
applicable to the translation of bodies, they may be regarded 
either as hypotheses verified by the deductions made from 
Ihem, or as generalizations established by direct though 
rough experiments. When, however, we come to study the 
e£fect of force in changing the rotation of bodies or their 
atate of strain, we assume the laws of motion to hold for the 
small parts (particles or elements) of which we imagine the 
bodies to consist. And therefore, as forming the basis of 
dynamics as a whole, they must be regarded as hypotheses. 
In either case it is necessary to note that both the popular 
and the scientific conceptions of force ascribe to it a magni- 
tude and direction quite independent of the point of reference 
which may be used in specifying the motion of the body on 
which it acts. 

X. The Precision of the Laws of Motion. 

Owing to this non-relative character of force, it is obvious 
that the first and second laws of motion can hold only pro- 
vided the motion of bodies be specified relatively to certain 
points. In omitting the mention of these points, Newton^s 
laws are somewhat lacking in precision; and it is important 
to determine what the points are. 

As, according to the first law, two particles which are both 
free from the action of force must have uniform velocities, 
relatively to the unspecified point of reference, each must 
have a uniform velocity relatively to the other. Hence the 
first law, as pointed out by Tait,* holds relatively to any 
paKide on which no forces act. 



cf the presidential address to tlie Mathematloal and Physical 
of th« Bojal Sooletj of Canada, at the meeting held May, 1892. 

• Kaawvillilfattar and Motion, Art zl. 

< nopwrtlMoCMaltmr (1885), p. M. 



As, according to the second law, tlie acceleration of 
either a particle of finite mass acted upon by no force, 
or a particle of infinite mass acted upon by no infinite 
force, must be zero relatively to the unspecified point 
of reference, this law must hold relatively to all such 
particles. 

But such particles are fictitious. To bring the second law 
within the region of practical application, we must find 
accessible points by reference to which it holds. This may 
readily be done; for it is easy to prove it to hold for 
a particle acted upon by given forces, relatively to any 
other particle, with respect to which, but for the action 
of these forces, - the former would have no acceleration. 
Thus, as is usually assumed, the acceleration, relative to 
a point of the earth ^s surface, of a body situated at that 
point and at rest or in uniform motion relatively to it, 
except in so far as its motion may be modified by given 
forces, may be determined by the application of the second 
law. 

It is interesting to note that this was the point of reference 
employed by Newton in the experiments made by him to 
verify the third law. In these well-known experiments^ on 
the impact of spheres, the spheres were suspended by strings^ 
and impact was made to occur when the spheres occupied 
their lowest positions. Their velocities before and after 
impact were taken to be proportional to the chords of the 
arcs (corrected for resistance of air), through which they 
had fallen, or were found to rise respectively. Hence the 
acceleration of a freely falling body was assumed to be verti- 
cal; and the point of reference was consequently the point 
of the earth^s surface at which the experiments were made. 
Also at the instant of impact, the spheres were passing 
through their positions of zero acceleration relatively to this 
point. Hence the equal and opposite changes of momentum 
observed were specified by reference to a point with respect 
to which, apart from the action of the stress due to impact, 
the impinging spheres had no acceleration. 

As the third law asserts merely the equality ancf opposition 
of two forces, it must hold for all points of reference; or 
rather it is independent of points of reference. 

It follows that besides the points mentioned above, with 
respect to which the second law holds, there is, in the case 
of a system of particles, free from the action of external 
force, another, viz., the centre of mass of the system. For 
this point may be shown by the aid of the third law to have 
no acceleration relatively to any point, by reference to which 
the second law holds. 

It may easily be proved that the stress between two parti- 
cles is proportional to the product, by the sum of their masses 
into their relative acceleration ; and that consequently, if one 
of the particles be of infinite mass, the stress is proportional 
to the mass of the other multiplied by the relative accelera- 
tion. Hence if, in applying the second law of motion, a 
particle of infinite mass be chosen as point of reference, all 
the forces acting* on a system of particles, both external and 
internal, may be regarded as exerted upon them by the 
particle of infinite mass. 

* "Pt\uc\v\s»\ ^'CXxciWMTa.Vi K"i\syBDL%\^ 
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a. Independence of the Laws of Motion. 

Maxwell ^ maintains that ** the denial of Newton^s first law 
is in contradiction to the only system of consistent doctrine 
about space and time which the human mind has been able 
to form." If this be so, it must be possible to deduce the law 
from the doctrine of space and time, and it cannot be held 
to be hypothetical in character. Maxwell's argument is as 
follows: ** If the velocity [of a body freed from the action of 
force] does not remain constant, let us suppose it to vary. 
The change of velocity must have a definite direction and 
magnitude. By the maxim that the same causes will always 
produce the same effects, this variation must be the same, 
whatever be the time or place of the experiment. The 
direction of the change of motion must therefore be de- 
termined either by the direction of the motion itself or 
by some direction fixed in the body. Let us, in the first 
place, suppose the law to be that the velocity diminishes 
at a certain rate. . . . The velocity referred to in this hy- 
pothetical law can only be the velocity referred to a point 
absolutely at rest. For if it is a relative velocity, its direc- 
tion as well as its magnitude depends on the velocity of the 
point of reference. . . . Hence the hypothetical law is with- 
out meaning unless we admit the possibility of defining ab- 
solute rest and absolute velocity.'* 

This argument, which is endorsed by Tait,* may be used 
to prove Newton's law also to be without meaning. For this 
purpose all that is necessary is to substitute displacement for 
velocity or motion, wherever these words occur in the above 
quotation, and changes for diminishes. The argument is 
thus transformed into one equally good or bad, in favor of 
the cessation of motion on the cessation of the action of force, 
as against Newton*8 law. 

The fallacy — for the argument would thus appear to be 
fallacious — seems to lie in the incomplete recognition of 
the relativity of the law of motion under consideration. 
Thus, when, in the second sentence of the above quotation, 
Maxwell says: ** The change of velocity must have a definite 
magnitude and direction," he forgets that its magnitude and 
direction must vary with the point of reference. And the 
whole argument turns upon this asserted deflniteness. 

While the first law must be considered incapable of deduc- 
tion, its right to formal enunciation among the fundamental 
hypotheses of dynamics has often been disputed on the ground 
of its being a particular case of the second law. This must 
be admitted;, and its separate enunciation must therefore be 
pronounced illogical. 

There is one objection, however, which may perhaps be 
urged against the omission of the first law, viz., that Max- 
well^ and other authorities hold that this law, **by stating 
under what circumstances the velocity of a moving body 
remains constant, supplies us with a method of defining equal 
intervals" of time. As no such statement is ever made 
about the second law, it would thus appear that the omission 
of the first would leave us without a basis for the measure- 
ment of time. 

This objection, however, is easily met. For, first, the sec- 
ond law supplies us with more methods of defining equal 
intervals of time than the first law. In addition to the defi- 
nition given by the latter, it tells us, for example, that those 
intervals are equal in which abo<^v acted upon by a constant 
force undergoes equal changes of velocity. 

> Matter and Motion, Art. xli. 
* Bncy. Brit, 9th Bd., Art. Me<duuii08, fi 89B. 
^ Matter aad Motion, Art. .xun 



Second, both laws assume that equal intervals of time 
have already been defined. So far as power of defining 
is concerned, therefore, they give us nothing that we 
did not possess before their enunciation. The only ad- 
vance in time- measurement which we owe them is that 
they show us how to construct time-pieces which will mark 
ofP for us the intervals assumed to be equal in their enunci- 
ation. 

Third, the intervals assumed equal in the enunciation of 
these laws are not known to be equal. What they assume 
is therefore nothing more than a conventional time scale; 
and what they give us is nothing more than certain methods 
of securing accurate copies of this scale. 

And, fourth, both of these laws may be enunciated so as 
to retain all their dynamical significance, and yet make no 
reference to the measurement of time, by adopting as the 
definition of velocity not distance traversed per unit of time* 
but the distance traversed while the earth (or, better, a cer- 
tain ideal earth) rotates through a certain angle relatively 
to the fixed stars. Enunciated in this way these laws assume 
no definition of equal intervals of time, and can consequently 
supply us with no such definitions. 

Newton's second law asserts that the acceleration produced 
in a body by a force is directly proportional to the force and 
has the same direction ; and as the assertion is without re- 
striction, the law implies that the effect of the force is the 
same, whatever the motion of the body may be and whatever 
other forces may be acting upon it. Many writers regard 
the latter implied part of the law as being the only hypo- 
thetical part. They therefore make it the second law of 
motion and attempt to deduce the former part from it, the 
argument being that since any number n of equal and co- 
directional forces will produce in a body an acceleration n 
times as great as that produced by one, the acceleration pro- 
duced in a body must be proportional to the force producing 
it. It is here assumed, however, that n equal forces in the 
same direction are equivalent to a single force of n times 
the magnitude. Thus the explicitly asserted portion of 
Newton's second law cannot be deduced from the implied 
portion except by the aid of an additional hypothesis ; and 
the law as a whole must therefore be regarded as hypotheti- 
cal. 

The third law is supposed to have been deduced from the 
first by Newton himself. Maxwell^ appears to hold this 
view; Lodge' declares his adhesion to it; and Tait* says the 
third law **is very closely connected with the first." New- 
ton's discussion ^ of the third law, in which he is supposed 
to make this deduction, consists of two parts. He first shows 
by the experiments referred to above, that the law applies 
to the case of the stresses between bodies pressing against 
one another; and he then extends it by the aid of the first 
law to gravitational stresses, and by the aid of further ex- 
periment to magnetic stresses as well. In this extension he 
does not say that he is building upon the results of his ex- 
periments on impact, but it seems obvious that he does so. 
Maxwell summarizes his argument admirably in the follow- 
ing words: ^*If the attraction of any part of the earth, say, 
a mountain, upon the remainder of the earth, were greater 
or less than that of the remainder of the earth upon the 
mountain, there would be a residual force acting upon the 
system of the earth and the mountain as a whole, which 

« Matter and Motion, Art. Lvm. 
» Elementary MeohaniOB (1866), p. S6. 
« Properties of Matter (1886), p. 188. 
* Prinotpla : Scholium to Aziomata. 
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would cause it to move off with an ever-increasing^ velocity 
through infinite space. This is contrary to the first law of 
motion, which asserts that a hody does not change its state 
of motion unless acted upon by external force." That this 
argument is based upon the assumption of the equality of 
the action and reaction between bodies pressing against one 
another, seems to follow from the consideration that other- 
wise the *^ residual force," due to the possible inequality of 
the action and reaction of the gravitational stress between 
the mountain and the remainder of the earth, might be re- 
garded as neutralized by an opposite inequality in the action 
and reaction of the stress at their surface of contact. Even, 
therefore, if Newton^s extension of his experimental result 
to forces acting at a distance were regarded as valid, the 
third law could not be regarded as deduced from the first. 
It would only be shown to be but partially hypothetical. 
But since, in the present state of dynamics, the laws of mo- 
tion must be regarded as applicable to particles, Newton's 
4irgument, though valid when they were considered applica- 
ble to extended bodies, can no longer be admitted; for the 
uniformity of the motion of a body free from the action of 
•external force is itself a deduction, which can be made only 
by assuming the third law in its most general form. 

3. Sufficiency of the Laws of Motion. 

The best test of the sufficiency of the laws of motion is the 
•question, Can they give by deduction the greatest of all 
physical laws, the conservation of energy ? This law may 
be proved, by the aid of the second and third laws of motion, 
to hold in the case of any system of particles which is neither 
ICiving energy to, nor receiving energy from, external bodies, 
provided the stresses between the particles act in the lines 
Joining them and are functions of their distances. It has 
also been proved by experiment to hold in a very large num- 
ber of cases in which the laws of the forces acting are un- 
known, the energy disappearing in one form and the energy 
appearing simultaneously in another form being measured. 
The amount of such experimental evidence is so large that 
no doubt is now entertained that the law of the conservation 
of energy is applicable to all natural forces. Hence the 
fundamental hypotheses of dynamic^ should either include 
this law or give it by deduction. 

Although many writers state that this law may be deduced 
from the laws of motion. Lodge ^ is the only one, so far as 
I am aware, who claims to make the deduction. This he 
•does in a passage beginning as follows: ** All this, indeed, 
in a much more complete and accurate form — more com- 
plete because it involves the non destruction of energy, as 
well as its non-creation — follows from Newton's third law 
of motion, provided we make the assumptions (justified by 
experiment),'' etc. It is unnecessary to quote farther; for 
when assumptions justified by experiment are called in to 
the aid of the third law, additional fundamental hypotheses 
are thereby selected. 

The second law of motion enables us to take the first step 
in the deduction of the conservation of energy. The proof . 
IS so well known that I may simply cite that given by Tbom- 
aon and Tait,' resulting in the familiar equation : — 

• • • ••• ••• ••• 

2{Xx-\'Yy-\-'Zz) = 2m{xx-\-yy-\-zz), 

in which the first member represents the rate at which work 
is being done by the forces acting on the particles of a sys- 

^ Sltmoitftry MecdiAnlcs 0885), p. 89. 

« TrMtiM on Nat Phil. (1879). Vol. I., Pan 1, p. 369. 



tem, and the second is equal to the rate at which the kinetic 
energy of the system is being increased. It is usually called 
the equation of via viva, and, having been deduced from the 
second law of motion alone, is applicable to all forces, 
whether conservative or not. 

Newton gave this result in the Scholium to the Laws of 
Motion in a statement which may be paraphrased thus: 
Work done on any system of bodies has its equivalent in 
work done against friction, molecular forces, or gravity, to- 
gether with that done in overcoming the resistance to accel- 
eration. Thompson and Tait point out expressly * that this 
statement of Newton^s, which, owing to the form he gave it, 
is often referred to as his second interpretation of the third 
law of motion, is equivalent to the equation given above. 
Nevertheless, it has been interpreted as being little less than 
an enunciation of the law of the conservation of energy it- 
self.* Thus Tait* says it '*has been shown to require com- 
paratively little addition to make it a complete enunciation 
of the conservation of energy ; " and ** What Newton really 
bunted was to know what becomes of work which is spent 
in friction.^' Besant* takes the same view. ** •These writers 
seem to claim that Newton's statement is equivalent to what 
Thomson and Tait call *' the law of energy in abstract dy- 
namics,** viz., **The whole work done in any time on any 
limited material system by applied forces is equal to the 
whole effect in the forms of potential and kinetic energy pro- 
duced in the system, together with the work lost in friction." 
Of this it may certainly be said that what it wants to make 
it a complete enunciation of the conservation of energy 
is a statement as to what becomes of the work spent in 
friction. 

Compare this, however, with Newton's statement, as para- 
phrased above, and it is at once obvious that what the latter 
wants to make it a complete enunciation of the conservation 
of energy, is a atatement as to what becomes not only of 
work spent in friction, but also of work done against molec- 
ular forces and gravity, and of work done in overcoming 
the resistance to acceleration. Newton may possibly have 
known all this, but he does not say so; and we must there- 
fore hold his statement to be, as Thomson and Tait point out, 
merely a verbal expression of the equation given above. The 
question of the interpretation of Newton's statement is of 
more than mere historical interest; for if it would bear the 
interpretations which have been put upon it, the law of the 
conservation of energy would be capable of being deduced 
from the second law of motion alone. 

To pass from the equation of via viva to the law of the 
conservation of energy, we require to know that the work 
done during any change of configuration of a system of 
particles acted upon by natural forces depends only upon 
the changes in the positions of the particles, and not upon 
the paths by which or the velocities with which they have 
moved from the old positions to the new. Helmholtz' 
showed that this deduction may be ^* based on either of two 
maxims, either on the maxim that it is not possible by any 

• TreatlM on Nat. PHil. (1879), Vol. I., Part 1, p. 270. 

« This addrees waa wiittan before I had seen Profeaaor W. W. Johnson's 
paper on "The Mechanical Axioms, or Laws of Motion*' (Bull. N. Y. Math. 
Boa, Vol. I., Na 6, March, 1899). 

• Properties of Matter (1885), p. 101, and Recent Advances In Physical Ad- 
enoe (1876), p. 88. 

• Dynamics (188S), p. 49. 

Y Garrett (Elementary Dynamics, 1886, p. 47) goes so far as to say that New- 
ton's statement " Is nothing more nor less than the enunciation of the great 
principle of the conserratlon of energy." 

« On the Gonserratlo i of Force (1847): Taylor's Scientific Memoirs. Nat. 
PhlL (1858), p 114. 



74 



SCIENCE. 



[Vol. XX. No. 496 



combinatioQ whatever of natural bodies to derive an un- 
limited amount of mechanical force [energy], or on the as- 
sumption that all actions in nature can be ultimately referred 
to attractive or repulsive forces, the intensity of which de- 
pends solely upon the distances between the points by which 
the forces are exerted/' He showed also that it was imma- 
terial which of these maxims was assumed, as the other could 
be at once obtained from it. How by the aid of either of 
these hypotheses we pass from the equation given above to 
the law of the conservation of energy is of course well known. 
The point to which it seems necessary to draw attention is 
that some hypothesis is required, and that either of these is 
sufficient for the purpose. 

. As the second of Helmholtz*s maxims is simply an exten- 
sion of the third law of motion, and as Newton's three laws 
have obtained such wide usage, it would seem to be desirable 
to adopt the second maxim as a fourth law of motion. Were 
we to select the first maxim, it would be necessary to re-cast 
our fundamental hypotheses altogether.^ Possibly it might 
be advantageous to take this course, to make, as Tait* sug- 
gests, the laws of the conservation and the transformation 
of energy our fundamental hypotheses, and to banish the 
conception of force to the limbo of once useful things. But 
if Newton's laws are to be retained, they should be supple- 
mented by the second of Helmholtz's assumptions. 

It is at once obvious that this fourth law will, like the 
third, be independent of points of reference; and it follows 
that the law of the conservation of energy will hold rela- 
tively to all points by reference to which the second law 
holds. This conclusion is inconsistent with Newcomb's 
assertion' that this law '* assumes that we refer the motions 
of all the bodies whose energy is considered to some foreign 
body of infinite mass, from which emanate the forces which 
give motion to the system." According to the above, this 
law may of course be expressed relatively to a particle of 
infinite mass, and, if thus expressed, the forces which give 
motion to the system may be supposed to emanate from that 
particle. But it may also be expressed relatively either to a 
particle of finite mass free from the action of force, or to 
the centre of mass of the system itself whose energy is con- 
served. 

4. Reduction of the Laws of Motioo. 

Finally, the four laws of motion may obviously be re- 
duced to two. The first has already been seen to be a par- 
ticular case of the second. The third is involved in the 
fourth ; for when it is asserted that natural forces are attrac- 
tions or repulsions, it is implied that their action and reac- 
tion are in opposite directions, and when it is asserted that 
they may be expressed as functions of the distances of the 
particles between which they act, it is implied that their action 
and reaction are equal. The four laws thus reduce to two, 
which may be enunciated somewhat as follows: — 

The Law of Force. — Relatively to any particle free from 
the action of force, the acceleration produced in another 
particle by a force is proportional to the force and has the 
same direction. 

The Law of Stress, — Natural forces may be considered 
to be attractions or repulsions whose magnitudes vary 
solely with the distances of the particles between which 
they act. 

> Maay wrltera Uloglcally aeleot the first maxim u a fourth law. See Pro- 
teeeor Jo1iiiboii*s paper dted abore; alio mj Kinematioe and Dyoamtoe, 

• Snej. Brtt., 9th Bd., Art. Me<Aianloe, i 291. 

* intlL Mac., Ser. B, Vol zxrii. (1889), p. 116. 



THE GREAT LAKE BASINS. 

BT P. J. PARNSWOBTH. 

The problem of the origin of the Great Lakes has for a 
long time engaged the attention of the scientists, who have 
come to a variety of conclusions, none of them very satis- 
factory. Subsidence, ice action, glacial scooping, and Presi- 
dent Chamberlin's theory that they were hollows made by 
accumulating ice bending down the earth ^s crust. 

An article in Science of June 3 presents a more plausible 
theory, that they are vallies of erosion, made by some great 
river, giving as evidence the map of Dr. Spencer, pointing 
out the discoveries and probable deep pre-glacial channels 
leading into the St. Lawrence and the Atlantic. Professor 
Spencer, in his paper on High Continental Elevations, read 
at the Scientific Association at Toronto, 1889, sums up by 
saying, *' The lake basins are merely closed- up portions of 
the ancient St. Lawrence valley and its tributaries. '* ** The 
lake basins are all excavated out of Palseozoic rocks except 
a part of that of Lake Superior/^ 

If we go back in geologic history to Azoic times we find 
that the first emergence of the continent was the V-shaped 
land around Hudson^s Bay, an open sea below it. Next, ao 
emergence of a point below the V and a line of height ex- 
tending along the lower side of what we call the river and 
gulf of St. Lawrence. A sea or strait extended round the 
primitive land from the Atlantic to the Arctic Ocean on the 
north-west. After the elevation of the troucrh at the north- 
west, an inland sea was left covering Superior, Michigan^ 
Huron, and Ontario, leading into the St. Lawrence Gulf. 
In time there was elevation and subsidence and flexion of 
strata, as pointed out by Professor Spencer, and the great 
basins were left as interior seas. There was a large water- 
shed to the north that compelled an overflow, that made 
its way in the deep channels that have been disco vered^ 
at some time out of Ontario, across New York, then, if there 
was continental elevation, making the deep channels down 
the valley of the St. Lawrence and far out into the Gulf» 
Lake Champlain was a pool in a fissure of the Azoac world,, 
that was connected with the open channel in the Arcbeao 
land. 

The ice period so obstructed the old outlet that when it 
was melting, the superfluous waters of the great basins were 
poured into the Gulf of Mexico through the Illinois and 
Wabash rivers. When the ice disappeared, the old outlet had 
become obstructed by flexions of strata and mountains of 
drift. It is evident that Lake Michigan had a channel 
through Georgian Bay, and thence into Ontario. It is not 
yet apparent where the deep channel for the waters of Su- 
perior came in, or that it had any such. It has an insignifi- 
cant but sufficient outlet through the St. Mary^s River^ 
Michigan and Huron reach Ontario over the St. Clair fiats- 
and through the shallow trough thati holds Lake Erie, which 
probably is of post-glacial age, and then into Ontario down 
the hill that is being cut back by the falls of Niagara. 

The great lakes were deep seas before the world was cold 
enough for ice, and were great basins before * glaciers were 
possible. 

One could hardly conceive how glacial ploughing coming 
from the north or north-east could make chasms at such an- 
gles to each other. In regard to cut of channels of erosion,, 
it would require a river from the south- west and north- west» 
from Michigan and Superior, of such magnitude that great 
▼alleys or traces of them would be left Lake Superior is. 
860 miles long and, 150 miles wide in acme plaoea, with a 
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depth of 1000 feet, with a probable 100 or 200 feet more cov- 
ered with sediment 600 feet above tide-water, which would 
make its bottom 500 feet below sea-level. To conceive it as 
an old river channel would require an elevation of the conti- 
nent of 1500 feet above its present level. It is, moreover, 
surrounded hy high rocky shores having few rivers coming 
into it, as its watershed was never large and not channeled 
by fjords. 

There may have been an elevation of the continent, but 
the lakes went up with it; there was undoubtedly ice but the 
lakes were there before it. They are pools left by the old 
Azoic Sea. 

Cllatou, Iowa. 

NOTES AND NEWS. 

In the latest quarterly statement of the Palestine Exploration 
Fund a^ we learn from Nature^ it is paid that considerable prog- 
ress i< being made with the Akka-Damascus Railway, the route 
of which, after various expensive surreys, has been definitely de- 
cided upon. The line chosen is practically that first sugaested by 
Major Conder, R.E. several years ago. Beginning at the great 
fortress of Acre, the railway will run down the plain of Acre 
parallel with the Fea, throwing out a branch to Haifa, at the 
nmthem foot of Mount Carmel, and thence to and across the plain 
of Eadraelon, passing near Nazareth to Shunem and Jpzreel, and 
through the valley of Jezreel. skirting the slope of the hills, lo the 
river Jordan, which will be crossed within sight of Bethshean. 
The Jordan here offers exceptional facilities for the erection of the 
railway bridge, consisting of two spans. Not only are the two 
opposite banks of the river formed of solid rock, but the centre of 
the river contains a large block of similar rock, from which each 
span of the bridge will be thrown to the east and west bank re- 
spectively. From the Jordan the railway will ascend the slope of 
the Jaulan Plateau, along the crests that close the eastern shores 
of the Sea of Galilee, this ascent constituting the only difficult por- 
tion of the line, but which the surveys now made show to be much 
easier of accomplishment than was originally anticipated. The 
plateau near El'Al being reached, an easy gradient will carry the 
Uoe by Seil Nawa and Kesweh to Damascus. Passing through 
the finest plains of western and eastern Palestine, the railway 
will be one of great importance. The authorities of the Palestine 
Exploration Fund are of opinion that its construction can hardly 
fail to lead to important archaeological discoveries, and the com- 
mittee hope to make arrangements for obtaining full information 
respecting these. 

— The Kew Bvlletin for May and June, according to Nature, 
contains several contributions which will be of great interest to 
botanists and to various classes connected with tl e Industrial ap- 
plications of botany. One of these contributions is a valuable 
report (with a plate) by Mr. George Massee on a disease that has 
attacked vanilla plants in Seychelles. In the same number are 
printed the second of the Decades Kewenses Plantarum No varum 
in Herbario Horti Regii Conservatarura, and the second decade of 
new orchids. An excellent illustration of the way in which the 
aathorities at Kew seek to promote industry is afforded by a cor- 
respondence on Sansevieria fibre from Somali- land. The increased 
attention devoted to the production of white rope fibres in the 
western tropics appears to have had a stimulating effect in the 
Bast Indies, and now the production of fibre from Agave vivipara 
in Bombay and Manila is followed by a fibre obtained from Somali- 
laod from a singular species of Sansevieria. This fibre was first 
received in this country as an ** Aloe ** fibre. It was soon noticed, 
however, that it possesbed characteristics differing from all ordi- 
nary '* Aloe '* fibre, and a request was made to the Foreign Office 
that Colonel Stace should be invited to obtain for the Royal Gar- 
dens a small sample of the fibre, a large leaf from the plant yield- 
ing it, and, if possible, a few small plants for growing in the Kew 
collection. In due time the specimens arrived in excellent order, 
and it was found that the fibre is one of the many so-called Bow- 
string Hempa, and probably yielded by Sansevieria Ehrenbergii, 
a plant first collected by Dr. SchweinfArth. Little or nothing 



was known of it until it was described by Mr. J. J. Baker, F.R.8., 
in the Journal of the Linnean Society. Vol. xiv., p. 549. Its 
locality is there stated as ** between Athara and the Red Sea." 
The plant is described in a letter to the Foreign Office, written by 
Mr. D. Morris, as a very interesting one, and he adds that its ex- 
istence as a source of a valuable supply of fibre will be sure to 
awaken attention among commercial men in Great Britain. 
Messrs. Ide and Christie, writing to Mr. Morris, speak of the fibre 
as an excellent one of fair length and with plenty of ** life." '* In 
character," they say. *• it stronnly resembles the best Sisal hemp, 
with which we should have classed it but for your statement that 
it is derived from Sansevieria. With the exception of its color, 
its preparation is perfect, and. even as it is. we value it to day at 
£25 per ton. We are of opinion that if care were taken to improve 
the color a con«iiderably higher price would be readily attainable, 
perhaps as much as £50 per ton, if a pure white fibre could be 
attained without loss of strength and lustre.'' 

— The Harvey procesjs of case-hardening, which has been so suc- 
cessfully applied to giving a hard surface to armor plates, is carried 
out as follows, according to Engineering : The plate to be treated 
is made out of mild steel, containing, say. 0.10 per cent to 0.85 
per cent carbon, and, after being formed to its final shape, is laid 
flatwise upon a bed of finely-powdered dry clay or sand, which is 
deposited upon the bottom of a fire brick cell or compartment 
erected within the heating chamber of a suitable furnace. The 
upper surface of the plate is then covered with powdered carbon- 
aceous material, which is tightly packed. Above this is a layer 
of sand, and over the sand is laid a heavy covering of fire-bricks. 
The furnace is then lighted and raised to a temperature sufficient 
to melt cast-iron, and this heat is maintained for a greater or lesser 
period, according to the amount of carbonizing to be effected. 
About 120 hours are said to be required for a plate lOi inches 
thick. On removal from the furnace such a plate is found to have 
had the composition of its upper surface changed. At a depth ct 
about 8 inches from this surface the percentage of carbon has 
been raised by about 0.1 per cent, which increases progressively 
as the outer surface is neared, when the amount of carbon may 
rise to 1 per cent. It is said that this process, though, as will Xve 
seen, it resembles the ordinary cementation process, does not cause 
any blistering of the surface of the plate. This the inventor at- 
tributes to the high temperature at which it is carried out; but 
it is also suggested that the absence of blisters may be due to the 
homogeneity of the metal used, which, unlike the wrought-iron 
bars used in the cementation process, is free from cinders. 

— An interesting addition to the much-vexed Sumero- Akkadian 
question has recently been made by an Ottoman scholar. Ohanoes 
Sakissian Effendi, an official in the Treasury department at 
Constantinople, has issued privately the first instalment of a work 
intended to prove that the non-Semitic idiom of the cuneiform 
inscription is related linguistically to Armenian, Tiurkish, and an- 
cient Egyptian. He strenuously combats the theory of the Rev. 
C. J. Ball, of the affinity of Akkadian and Chinese. That 
Akkadian or rather Sumerian was related to Turkish or to Ar- 
menian is by no means inherently improbable. We can hardly 
admit being convinced by the author as yet, and would prefer 
awaiting some ethnologic evidence before reaching a conclusion. 
But we cannot fail to welcome to the ranks of students of the 
ancient civilization of Mesopotamia the first subject of the Em- 
pire of which Mesopotamia is a part, who has busied himself with 
cuneiform studies Turkey has produced investigators in all 
branches of modern science, a classical archaeologist and explorer 
like Hamdi Bey, a Turkish lexicographer like the late Ahmed 
Vefik Pacha, or a man like Tewfik Bey Ebuzzia, the historian of 
Turkish literature, a writer on military matters like Djeva Pasha, 
the present Grand Vizier, or a student of pure mathematics like 
TewflLk Pasha, the present minister of public works. Sakissian 
Effendi is the first Ottoman who, to our knowledge, has written 
on a subject connected with cuneiform research, and we take the 
appearance of his brochure as an omen that these studies will be 
seriously taken up at the Imperial Museum in Constantinople. 
A catalogue of the cuneiform objects preserved in that museum 
would be eagerly welcomed by the learned world. 
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THE HOPKINS SEASIDE LABORATORY. 

BY DAVID S. JORDAN. 

One of the best equipped and most favorably situated of 
the marine laboratories for research is the Hopkins Seaside 
Xiaboratory on Monterey Bay in California. This institu- 
tion is an outgrowth from the biological departments of the 
Xieland Stanford, Jun., University, its equipment having 
been provided for by the jrenerosity of Mr. Timothy Hop- 
kins, one of the tnistee<4 of the University. The laboratory 
is situated on a rocky point of land known as Point Aloha, 
¥rhich juts into Monterey Bay near the village of Pacific 
Orove. The laboratory is a two-story, frame building sixty 
feet by twenty. On each floor the many windows make the 
aides of the building virtually of glass. The lower floor is 
devoted to aquaria and to work in connection with aquaria. 
The upper floor is fitted up for advanced research, with pri- 
vate rooms for workers in special fields. On the lower floor 
are seven aquaria provided with running water, besides 
various glass jars and similar vessels used for the study of 
smaller animals. 

The fauna of Monterey Bay is peculiarly rich, as the life 
histories of the animals of this region have been scarcely 
studied by zoologists. The laboratory, therefore, ofPers spe- 
cial attractions to naturalists, particularly to workers on 
tunicates, jelly fishes, star-flshes, flshes, and nudibranch mol- 
luflks. The material for zoological purposes is extremely 
abundant, and one singular feature of the life of this region is 
the immense size to which many animals grow as compared 
with the size reached by their relatives in the Atlantic. 

In the aquaria I notice many specimens of salpa, large 
transparent tunicates, reaching a length of four or five 
inches. There are nudibranch moUusks (Aplyaia) nearly a 
foot in length, and a twenty-armed star-fish (Pycnopodia) 
whose span covers the whole height of one side of the 
aquarium. This creature has been timed in making a cir- 
cuit of the four sides of the aquarium, covering the distance 
of about nine feet in just four minutes. Immense jelly 
fishes which will almost flU a bushel basket are also very 



common, and sea anemones, reaching a size by which the 
largest of the Atlantic seem like marigolds compared with 
sunflowers. Tunicates, chitons, limpets, sea urchins, sea 
anemones, octopus, and squid exist in great abundance and 
variety. Among the fishes are also many forms of interest 
in the aquaria, numerous species of blennies and sculpins 
abounding about the rocks. The blue hag fish (Polistotrema) 
occurs in great abundance. This is an eel-shaped fish about 
a foot to a foot and a half in length, which lives as a para- 
site in the bodies of other fishes. It enters at the eye or at 
the throat or some other soft place, and then by means of 
the rasp-like teeth, makes a hole in the body of its host and 
in time without breaking or disturbing the bones or viscera 
of the unfortunate animal, it will devour the entire muscu- 
lar system of the fish on which it feeds. Many of the larger 
flounders and like fishes obtained in the Bay of Monterey 
are found to be half -devoured or reduced to mere hulks by 
the operation of this singular fish. The locality is espe- 
cially favorable for the study of the viviparous surf-fishes 
and rock-fishes. The huge torpedo or cramp fish, which is 
found across the bay about Soquel, also invites investigation. 
As I write, a grampus 12 feet in length is brought in in a 
dray-wagon by a Portuguese fisherman from Monterey, while 
a constant stream of objects of interest comes in from the 
Chinese fishing camp at Point Alones. The marine flora of 
the Bay of Monterey is equally interesting. About one 
hundred and twenty species of sea weeds have been collected 
by Mr. Bradley M. Davis, who has charge of the work in 
botany. These range in size from the giant kelp, which 
here has a length of thirty or forty feet, down to the minute 
algse about the wharves. 

The laboratory is well supplied with collecting apparatus, 
with microscopes, reagents, embedding apparatus, and the 
usual material for study, this being brought from the labora- 
tories of the Stanford University. About thirty students 
ha^e been in attendance during the summer, some of these 
being advanced workers in different departments, some of 
them teachers and the others students from the laboratories 
of the university. 

Among the pieces of special work which may be noticed 
are the studies of Professor Frank M. MacFarland on the 
^gg segmentation of the nudibranchs, those of Frank M. 
Cramer on the nervous system of the limpet, those of Leav- 
erett M. Loomis on the sea birds of Monterey Bay, those of 
Wilbur W. Tbobum on the rock-fishes, those of Miss Flora 
Hartley on the anatomy of the abalone, and those of Mr. 
Charles W. Green on bydroids. 

The instruction for the summer has been in the hands of 
Professors Charles H. Gilbert and Oliver P. Jenkins, of the 
chairs of zoology and physiology respectively, in the Stan- 
ford University, assisted by Bradley M. Davis and Wilbur 
W. Tbobum, graduate students. The purposes of the labora- 
tory as set forth in the circular are: To supplement the work 
given in the regular courses of instruction in the zoological, 
botanical, and physiological departments of the university 
under the favorable conditions of such a station ; to provide 
facilities for investigators who are prepared to make re- 
searches in marine biology, for which the Pacific Coast offers 
exceptional attractions, in that its field is very rich and is as 
yet largely unworked, to afford an opportunity to those, es- 
pecially to teachers, who desire to become acquainted with 
marine animals and plants, and to learn the practical 
methods of their study. 

In respect to the abundance of material and newness and 
freshness of the fauna to be studied as well m in the matter 
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of comfort and conv^eiiience of liviDfr^ there are Done of the 
seaside laboratories which are so fortunately situated as the 
one at Pacific Grove. 

The views from the windows of the laboratory are singu- 
larly picturesque and attractive. On the east is seen the 
long curve of Monterey Bay, bordered by white sand-dunes 
covered with deep green chapparal, the dark pine trees of 
Pacific Grove, and the rocky promontory of Point Alones 
with its Chinese fishing camp in the foreground, and in the 
•distance the mountains which separate the valley of Monterey 
from that of San Benito. On the west the irregular coast- 
line is visible as far as the point of pines, and on the north 
the broad sweep of the bay-shore is in sight as far as the 
lighthouse of Santa Cruz. The Bay of Monterey, with its 
^surroundings of rock, forest, and mountain, is one of the 
most picturesque in the world, and to the eye of the natur- 
alist it has no equal, at least short of the coraMined harbors 
of the tropics. 

THE ANTENNA AND STING OF YIKILCAB AS COM- 
PONENTS IN THE MAYA DAY-SIGNS. 

BY H. T. GRSSSON, A M., M.D. 

Bee-Culture among the ancient Mayas seems to have 
received considerable attention, and the apiarists, we are told, 
had patrons, — the Bacab%^ — one of whom, called Hobnil, 
was in especial favor. It was in the month Tzoz that the 
beekeepers began to prepare themselves for their celebration 
In Tzec, and the four Chacs were at that time presented with 
plates of incense, one for each Chac, the borders of which 
were painted around with designs representing the honey- 
oomb. 

The species of bee which prepared the celebrated honey of 
Sstabentdm, from a white flower resembling our jessamine, 
is like the common bee of Europe in shape and size, and 
differs from it only in having no sting; it is in fact the bee 
of Yucatan and Chiapas, and the honey which was prepared, 
especially during? the month when the EIstabenti!lm bloomed, 
wa» much sought after in early times, and no doubt formed 
an important article of commerce between the inhabitants of 
Maiam and the island that is now called Cuba. Four or 
five other species of bee are said to exist in Yucatan, but, 
with a few exceptions, their productions are inferior to the 
1)06 common to that country and Chiapas. 

That the honey-bee was highly esteemed by the ancient 
Mayas there is but little doubt; for we see this industrious 
insect represented in various portions of the ''Bee-Keeper's 
Narrative *^ of the Codex Troano, while honey in the comb 
Is represented by the Maya scribe as square cakes of that 
material (see Fig. 9, plate), carried in the hand of the ''god 
with the old man's face,'' — so named to distinguish him 
from other gods who were represented in the same narra- 
tive. Honey is represented by other hieroglyphs, one of 
which, shown in Fig. 8 of the drawing, has an especial con- 
nection with the antennae sign, and we will presently refer 
to it. If our alphabet interprets with a reasonable degree 
of exactitude, we suppose the god with the old man's face to 
be Kukuitz, who appears in one of his various characters as 
the patron of the bee-keepers. The phonetic components of 
the hieroglyph which invariably accompanies this god, sug- 
j^est this interpretation. In front of the glyph we have 
•oomponents of the day-signs Chuen and Akbal enclosed in 
the doited aspirate circle, while below it are Landa's aspirates 
iirioe, and even in some cases thrice repeated. This gives 
us **ehii-cha ^' or *' khu-khu." Within the glyph, surround- 



ing the eye, is the scroll which is always present in this 
god's glyph, and to us suggests the phonetic value of ix or 
itz. The c*^i glyph is generally placed underneath what we 
have assumed to be used as a determinative; the two round 
glyphs on either side of the tooth-like projections inside of 
the cM glyph suggest that in this case it is to be used as 
Chu. I Rnd this cH glyph appearing as ch&, ch^, c^i, cho, 
chu, a determinative being generally added to suggest which 
is to be used, whether it be d — a-r-i — o — u. An example 
of one of these supposed determinatives will be given further 
on in this paper. 

The sting of the bee is used in the day-sign yk or ik (see 
Fig. 7 of drawing), and appears quite frequently in glyph 
form in the Troano, also in Landa's day -signs and those of 
the Chilan Balaam of Kaua, and is attached to the body of 
the ahaulil'Cabj who so frequently appears in the Troano 
with body erect as if ready to strike with her stinging appa- 
ratus (Fig. 10 of drawing). It can readily be seen that this 
sting is but a variant of that used in the day-sign ik (Fig. 7 
of drawing). It can also be seen attached to the right-hand 
side of the head-dress of the goddess Cab, second division of 
plate 25, Codex Troano. The end of the bee's abdomen and 
the stinging apparatus (Fig. 3 of drawing) is somewhat 
square like those of the Codex Troano (Bee-Keeper's Narra- 
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tive); but it is easily recognized as a variant of glyphs 
7 and 10 of our drawing. The determinative ending 
is placed just beyond the stinging apparatus, and is com- 
posed of the i loop and kil; the dotted aspirate also appears, 
and the hd glyph is the parallel line running out from the 
il curve — **ish-kil-h&'^ is thus expressed, an admirable 
suggestion of ** Tkilca^'' (b is understood). 

The antennae of the bee appear in the day-sign Cauac; in 
fact the signs yk (or ik), Cauac^ and Caban^ all have the sting 
and antennae of the bee as components. This connection 
will be more apparent by reference to Dr. D. G. Brinton's 
study of the ''Books of Chilan Balaam,'* pages 16 and 17. 
The day -sign 13 Caban, in the Chilan Balaam of K^ua. has 
the antennae of the bee for its components, and 2 Cauac and 
5th ik have the antennae and sting, one more component 
appearing in 2d Cauac than in 5th yk. These same signs in 
the Landa and Troano columns of Brinton*s plates have the 
honey signs, and the antennae and hive, all used as phonetic 
components of the glyph, that of Landa and the Codex 
Troano rendering the word ikilcab with great simplicity. It 
is expressed thus, '*x-il-cab," the dotted ah, or a? aspirate, 
being added to assist the reader in obtaining the correct in- 
terpretation. The Cauac glyph also appears in the bas-re- 
lief of Kukuitz, the left-hand slab alongside of the doorway, 
Casa No. 3, Palenque. By placing a lens on a good photo- 
graph of this masterpiece of the scribe sculptor's art, the an- 
tennae of the bee can be seen attached to the honey -sign (Fig. 
1 of the drawing shows this glyph), the antennae being at- 
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^*^^W\( U^ Iho honey sijfn. In the more derrotic Caiuxc 
\^yY^%, \\\>\\f^y is represented as shown in Fig 8 Erosion 
V.^s iN^HiAUy destroyed one of the components of the Casa 
Ns^ ^ i\iw«to iflyph of which we speak, but by comparing 
H^ l^wU^rrtiph with Catherwood's drawing, it will be found 
^\'^>^^l)r roftouibic this component in the demotic Cauac 
^t^ U U viinply the aspirate circle (dotted), enclosing 
^>^N "^HMftU si^unnps as in the Landa glyph of Cauac. In 
^^% v\>wiiiPvUo« it may be interesting to add that an af- 
^^H!^\<f»^ l\^ uilorprel^ by means of our alphabet, the in- 
^«»m|r4^^ <il Xh^ top of the left-hand slab, Casa No. 3, 
INfcNNfc^^w^ |tivt» as follows: ''The gods — earth — sky — 
^•ni^t^ — m^Ait^ — Kukuitz and Kukulcan — Cauac — Muluc." 
t^ '^UH ;%! Uif» right-hand side of the doorway of Casa 
^v ^ >«^ Uuiik r^^presents Kukulcan with the wart- like ex- 
^ <w ^* '< i»c » Awd the antennae sign attached to his forehead. 
tVf H^^*^Mri|><k>tK according to the rendering: of our alphabet, 
TiNifJh ^^Kukulcau^ u-ahkin imix, ah Cimil, Chikin." The 
^^«^i^)pHr v\f the left hand of Kukuitz on the left-hand slab 
v^ v>fc'ft% X\v ^ Palenque, points to a glyph just above, which 
¥^ l^^hl^v the hieratic glyph of this god, bearing, we think, 
$triM!i^ Atnuili^ to the demotic character, an attempt at the 
*iiMVy^i$ of which has already been given in this paper. 
J^srt *l^>w the Kukuitz glyph, in the perpendicular column 
%iii fV\Hil of Ihe god's face, is Chikin, above Chikin is Ahau^ 
iW in^xt two glyphs not yet determined, and then imme- 
^wili^ly below the horizontal line of glyphs in the right-hand 
<^Mn»Hr of the slab is Cimi. Just above Cimi is Kan, and 
K> iW Wft Ikilcab; the third to the left on this parallel line 
of iriyphs seems to be the long-nosed god — probably Kukul- 
cam — next to it Itzamna, and the end glyph on the left 
$e^Miis to express '' Itza/' This interpretation is made subject 
to further alteration and improvement; to give detailed 
analyses of these glyphs in a short paper is impossible. 

The small figure on Plate 25 of the Codex Troano (&i, 
turned head downward, shown in drawing B, has some in- 
teresting relations with the antennae glyph attached to the 
honey-sign (see Figs 1, 4-6, drawing A — 1 and 6 = hieratic 
script, 4 = demotic). The drawing B is but a portion of the 
original design of the scribe, the hand supporting the an- 
tennae sign, enclosed in the circular glyph underneath the 
upturned foot, is that of the goddess Cab^ or the earth. Just 
above the antennae glyph (phonetic value = i-kil-cab) is the 
foot which = uoc. The hand of the goddess supporting this 
design is the c^i glyph, but in this place it has the phonetic 
value of Chd, the hd determinative being quite conspicuous 
on the thumb, its end protruding well into the circle enclos- 
ing the antennae glyph. This obtained, we have suggested 
** ch&-uoc " or Cauac, 

The ca glyph in the eje of the child 6gure and the foot 
also give us, cauoc a repetition of cauae. The antennse of 
the bee with the slight t curve at the end give the phonetic 
value ikil, and the honey squares below give us cab = Qnl- 
cab. There is evidently some close connection between 
oaMue and ikilcab^ for the head dress of this child figure has 
the scribe's method of representing honey by squar» and 
suggestions of Ml, The work of the scribe sculptor was 
necessarily different from that of bis more demotic brethren, 
who drew the more cursive script, yet there seems to us to 
be a not improbable relationship of this figure on Plate 2$ of 
the Troano to that upheld in the arms of the aJUrtn <hi the 
Casa No, 2 group — Palenque. The peculiar slit or de- 
formed feet and variants of the head-dress sagjrest that fii- 
t wre study may show some connectkMi between Ibese fiavv^n, 
and that ikikitb and camac may have a dual aAe«iaiog or 



personality. Mr. W. Thomson, who has been residing in 
Chiapas for many years, informs me that during a visit to 
Lorillard City his Maya servant, who had been a bee hunter in 
his youth, accompanied him, and while they were preparing 
a resting place for the night the cry of a jaguar was heard; 
the old man shook his head, and laying his hand on a sculp- 
tured lintel near the door of the temple, said rapidly ** The 
jaguar calls, the bee leaves the centre of the maize fiower 
and seeks the hollow tree,^' then turning toward the bas-re- 
lief he indicated the head covering of the figures ejaculating 
*'cab,^^ then as if startled at what he had said, he relapsed 
into silence, and no amount of questioning could obtain any- 
thing further from him. I cannot recall where I have read 
it in one of Dr. Brinton's books, but he mentions that Dr. 
Berendt while travelling with a Maya guide overheard some 
remark which he made having an interesting meaning, but 
the man, recollecting that he was accompanied by one of 
the white race, stopped short in his words and nothing fur- 
ther could be elicited from him. The suggestion of cab, a 
hive, was an excellent one, for the head coverings of these 




figures, as represented by Chamay on page 391 of his ** Villes 
du Nouveau Monde,^ seem to be representations of bee hives ; 
and it was the antennae sign to the right-hand side of the 
large figure on this slab, or lintel, that led my learned 
friend to make the suggestien that the antennae, attached to 
the sign for honey, might possibly exist on other sculptured 
Maya reliefs. As I have stated, it exists in the manuscript 
Troano (see Plates Zi and 25), and a sculptured slab in the 
Smithsonian Institution has it represented by an incised 
square, to which the antennae are attached (see A, Fig. 6). 
It is the most demoUc form of the hieratic-scribe-sculptor's 
work that I have examined. The glyph in question is to be 
seen on a cast which is now hanging on the stairway- wall of 
the Smithsonian Institution at Washington, to the right- 
hand side of the long gallery in which Professor Thomas 
Wilson has arranged his interesting synoptical cases. No 
record is atlsfched to the cast, but by its character and tech- 
nique it seems to he a copy of one of Charnay^s squeezes, 
probably from Lorillaid City. The antennse glyph fre- 
quently appeats near representations of corn leaves, and as 
we have the'di^-sigiis ^ctiii and tip, the latter, there is but 
little dcubt« beinr hut an abbreviation of Atlssthe sting 
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(the Hign used for this day is the hee sting), there is evidently 
a connection hetween ymix, ikj caban, and catuzc, whose 
components are all more or less associated with, or composed 
of, the hee and honey signs. 

When I speak of the components of a glyph it may he 
that an example will make this more readily understood. 
Take the day-sign manik. We have in this glyph, as repre- 
sented hy Landa, four components; the first is the glyph 
not unlike a ca r pen ter^s T-square which has the phonetic 
value of ma; near it to the right are three short lines which 
= n; and helow to the left is the ich or ix glyph, which 
gives us, together with the others, **Ma-n-ich" — an excel- 
lent suggestion of Manik. The day-sign, chicchany was 
represented hy a pot, the hase of which was crossed by 
hatchings giving the phonetic value x; the white space at 
the end of this divides the hatching from a black line, to 
which tooth-like processes are attached, giving the phonetic 
value of **7i4-c7i." We now have x or ah, which, joined to 
hd, '=^xd; placing ch before this we obtain *' c7i-xa *' — the 
suggestion of ** Cbixa " or •*chicchan." The hieroglyph of 
the day-sign Ahau contains as components the a glyph, 
from which perpendicular lines mount to the top of the circle 
enclosing them. The straight lines=^, and the two 
small round circles on either side of the h& = oo, giving us 
"Ah-h4-oo'' or '* Ahau.'^ The phonetic components of 
Lauda's B are simply expressed by conventionalized foot- 
marks = &6 in Maya ; and when Landa asked for hay (the 
way he pronounced it in Spanish), the Maya scribe jotted 
down representations of footprints which recalled to him the 
sound of the name of the thing represented — in other words 
be — pronounced ba in Maya. 

I believe the standard of phoneticism in these old Maya 
glyphs to be about the same as the more advanced system of 
writing used by the Nahuatalacs, and described by M. 
Aubin. The phonetics of some of the Maya day signs are 
quite obscure, others quite clear and easily interpreted. 

The scientific world is already coznizant of the painstaking 
labors of Professor Cyrus W. Thomas of the Bureau of Eth- 
nology, and his researches upon the Codex Troano are of ines- 
timable value. I have recently had the pleasure pf working 
in conjunction with Dr. Thomas as a member of the staff of 
the above-named institution, and I am convinced that his 
alphabet is based upon a solid foundation. Although we 
are both working by independent methods of research, like 
results have been obtained in several cases by repeated tests. 
His recent publication in Science adds other similarities of 
interpretation; surely this correspondence of results cannot 
be the result of accident. Dr. D. G. Brinton, Professor of 
American linguistics and archaeology in the University of 
Pennsylvania, in a recent letter, says, '* The correspondence 
between your interpretations and that of Professor Thomas 
in certain cases is strong prima fade evidence that both 
methods are based on correct principles.*' I have but to re- 
peat Dr. Thomas's words *'that this agreement in our con- 
clusions . . . serves to strengthen both in the convic- 
tion that we are making genuine progress in the solution of 
this diflScult problem." 



" Thb Optics of Photography and Photographic Lenses,'' by J. 
Traill Taylor, editor of the British Journal of Photography, is a 
useful little volume for those who desire to master the optical 
priociplee involved in the construction of photographic lenses. 
The work is also of value to the practical photographer, as it Kives 
<iirBcik>ns for the proper use of diaphragm*, for the testing of 
Jenaeri, etc. 



LETTERS TO TEE EDITOR. 

0*« CorreapondenU are requegted tobeoi brief ae $}auible. Tlte vrru^T'e namg 
i§ in aU eaeea re<iuired tu proof of good faith. 

On reqtieat in adtfanee^ one hundred oopiee of the number containing hie 
eommunieation will befwmiahed free to any ^nreepondent. 

The editor will be glad to publieh any qurriee eoneonant with the eheuraeter 
of the journal. 

The English Sparrow and Other Birds. 

I HAVE often read accounts of the English sparrow driving out 
our native birds, and for several years have been watching closely 
to see what the truth is ; and from my observations I must con- 
clude that many persons write facts from imagination. 

That matters may be better understood, I may state that for 
twenty-three years I have lived on Ohio Street, the principal 
business street of the city, between 9th and 10th streets; this 
being near the centre of the city, the business buildings extending 
on Ohio Street half-way between 7th and 8th streets, and the 
residences having considerable ground around them, with many 
shade trees from fifteen to twenty-five years old. 

The English sparrow came to Sedalia about twelve years ago, 
and for a long time did not get away from the vicinity of the 
business centre. Some five or six years ago, during a severe win- 
ter, I saw them one time only as far out on Ohio Street as Broad- 
way or 8th Street, to which point they had come hunting some- 
thing to eat on the street. The following summer they were 
frequently seen on the block between Broadway and 9th Street, 
but came into my yard only a few times. The following sum- 
mer they were frequently in the yard, but made no nests. Since 
that time they have built their nests in the yard, and have fed in 
large numbers in the chicken-yard. 

The trees are now large enough and dense enough to furnish 
protection for birds, and of late years more kinds are found ia 
the city than formerly. The blue jay stays the year round, and 
doring the winter as well as summer the red bird and some other 
kinds are frequently seen. In summer the tree black bird, the 
robin, the cat bird, the rain crow, or cuckoo, and the wren are 
abundant, and make their nests. In addition to these, the brown 
thrush, the mocking bird, the red-head woodpecker, the red- head 
flicker, the sap-sucker, and other kinds are often seen, some of 
them daily. 

Now, which of all these birds has been affected by the sparrow ? 
Not a single one of them. They are all as abundant as they were 
five years ago, or at any time in the past, and much more so than 
they were ten to twenty years ago, before there were as many 
trees as there are now. 

In addition to the birds mentioned, I might name three others. 
The town martin has always been in the city in great numbers, 
making their nests in all kinds of cavities around the houses in 
the business part of the city. These same places were taken pos- 
session of by the sparrows; and they being here the year round, 
and making nests even in the winter time, the places belonging 
to the martins were appropriated before their arrival, and when 
they came they had to fight to recover them. I was much inter- 
ested in watching one of these fights. Across the roof of a one- 
story building next to my office, and in the top of the adjoining 
building, a martin had found a hole, and had appropriated a 
place within for a nest. A sparrow had also afterwards done the 
same, and was found in possession when the martin arrived from 
its winter pilgrimage. The latter at once gave fight, and time 
and again during their fight they would fall to the roof below, 
and were so intently engaged that more than once I had my hand 
almost upon them before they would let go of each other. The 
martin won the fight, and the sparrow gave up the nest it had 
taken. 

As I now sit in my yard the martins are circling overhead by 
the hundred, they staying during the day in the business part of the 
city. It is very evident that the sparrows have not run the mar- 
tins out, although they are direct competitors for the same nest- 
ing places. 

Tears ago the chippee always made its nests in my yard, but 
has not done so for six years, except in one case, and that nest 
was abandoned without being completed. I do not know the 
reason; I imagine the English sparrow domineers over the little 
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chipping sparrow, but still the latter quit nesting in my yard 
before the former commenced. 

I put up boxes which were formerly occupied by bluebirds. 
At mxm as the sparrows nested in my yard they took possession of 
those boxes; and when the blue birds came they did not ha^e the 
grit or strength to turn the intruders out, and they went else 
whero to nest. After nesting time they are seldom seen in the 
«ity during the summer. Very clearly the sparrows have driven 
the blue birds out of this part of the city, and possibly thechippees; 
but if they have affected any other kinds, my obervation has not 
boon keen enough to detect it, though I have had my attention 
diroctoii to it for years. F. A. Sampson. 

8«<lAllA, Mo., July tt. 



On Maya Chronology. 

In a former communication, answering Professor Cyrus 
Thomas's ** Brief Study of the Palenque Tablet," I stated that the 
theory brought forward by Professor Forstemann, that the Dres- 
den Codex does not count the days from the first of the given 
month but from the last of the preceding month, is to be put 
aside. Professor Forstemann's theory is kiased on the supposition 
that the calendar system of the Dresden Codex was the same as 
that which prevailed in Yucatan at the time of Bishop Landa's 
writing. This supposition, however, is an erroneous one. In the 
•' Zeitschrift ftlr Ethnologic," Vol. XXIII., I have shown that 
the priests who wrote down the Dresden Codex did not begin their 
years with the signs kan, mtUuc, ix^ eaucu:, as in Landa's time, 
but with the signs been, eHznah, akbal, lamat, exactly correspond- 
ing to the si^rns used by the Mexicans to designate their respective 
years. Beginning the years in this manner, the day 4 ahau, 8 
cumku^ is really the eighth day of the month cumku in the been 
or " cane " years, and conformingly all the other dates through- 
oat the whole Dresden Codex. 

I wish to call attention to a passage of the Chilam Balam of 
Mani which seems to confirm my opinion. It is said there (Brin- 
ton, Maya Chronicles, p. 98): '*In the Katun, 13 Ahau, Ahpula 
died. It was in the course of the sixth year before the ending of 
the katun, as the counting of the years was in the east, and (the 
year) 4 Kan seated upon the throne, on the 18th day of (the 
month) Zip^ on the day 9 Fruix, Ahpula died." Now it occurs 
only when beginning the count with the first day of the month, 
that a day 9 Frw'x is the 18th day of the month Zip. And, 
indeed, in the year that begins with the day 4 Kan, the day 9 
/Vuf or is the 18th day of the month Zip — beginning the count 
with the first. 

Here, therefore, we have the same designation of a date by the 
sign of the day and the position it holds in the number of twenty, 
or a Maya month, as in the Dresden Codex. It seems scarcely 
probable that the natural mantier of counting seen in the passage 
of the Chilam Balam, quoted above, should be replaced in the 
Dresden Codex by another and wholly unintelligible one. 

Dr. Ed. Seleb. 

StegUts, July 94, 1892. 

The Palenque Tablet. 

Allow me to say in reply to Dr. Seler that I did not *' follow 
Dr. F6rstemann" in regard to the peculiar method of counting 
days in the Dresden Codex. I had discovered this peculiarity be- 
fore I was aware that anyone else had noticed it, and have now 
an unpublished article on the series, — Pis. 46-50, — based on that 
method, which was prepared some time ago. While at work on 
this paper the thought occurred to me that the series might be 
based, as Dr. Seler supposes, on a calendar in which the years 
commenced with Been, Ezanab, AldKil^ and Lamat, and a table 
was prepared on this theory. 

I quote from that paper my reply to the suggestion. After 
noting the fact that the count t>egan with the last day of the 
month, I remark, ** It might be argued from this that the years 
and months began with what have been considered the last days, 
but for the fact that all the historical evidence is against such a 
conclusion, and, as can be shown, a full and complete explanation 
of this series can be glv-eu without resorting to this theory.** 



There are also some difficulties in the way of this theory. 
Pushing back the series one day is a very simple process ; but it 
will sometimes throw dates in the five added days which do not 
belong there, and would break the continuity of the Katunea and 
cycles. Moreover, I think this custom of counting from the last 
day of the month will explain the reason for commencing the num- 
bering of the Ka tunes with 18. 

I think it quite probable that, if Dr. Seler will attempt to trace 
out on his theory the three long series on Plates 46-50, each run- 
ning through 104 years, he will find that it will fail to work. 
If not, then it is immaterial, except as regards the succession of 
the epochs, whether we count the commencing days the last or 
first of the month. 

As this theory is wholly unnecessary to explain the peculiarities 
of this Codex, and as Plates 25-28 appear to be based on the 
method of counting from the last day of the month, I see no good 
reason for adopting it. 

Dr. Seler thinks my statement that day-numbers were not at- 
tached to month-symbola on Plates 48 and 50 of the Dresden Co- 
dex when the number was 20, is erroneous, and calls attention to 
certain characters which he believes are symbols for this number. 
The little characters he alludes to are certainly present, and, as 
they are not parts of the month characters, may be intended to 
denote the fact that the month is completed. But it is difficult 
to explain on his supposition the fact that the symbol on Plate 48 
to which this sign is attached is that of the month Yax, when the 
date is 1 1 Eb, the twentieth day of Chen ; and one of those on 
Plate 50 is the symbol for the month Pop, when the date ia li Ik, 
the twentieth day of Cumhu. In other words, the symbol in each 
case is of the month following and not that to which the twenty 
days apply. His explanation therefore fails to solve the difficulty, 
and cannot as yet be accepted as fully satisfactory ; nevertheless, 
it must be admitted that these added characters have some refer- 
ence to the completion of the month. 

His interpretation of the open-hand symbol by pax, '* to beat,** 
appears to be erroneous, as there is nothing connected with it 
representing the phonetic element p, Cyrus Thomas. 

Smithsonian Institution, Wssblngton, D.C. 
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On the Modification of Organisms, By David Stme. Melbourne, 
George Robertson & Co. 8**. 

• 

On account of the many questions dealt with in this book, it is 
difficult to do justice to its contents within our limits. The prime 
object of Mr. Syme's clearly- written and forcible work is to show 
the falsity of the theory of natural selection, and to present an- 
other hypothesis to explain the cause of the modification of or- 
ganisms. The greater part of the volume is taken up with crit- 
icisms of Darwin's statements and method of exposition, and the 
author*s ideas as to the true cause of modifications are not brought 
forward till near the close of the work. 

They are embodied in what may be styled the doctrine of ** cel- 
lular intelligence.*' ** The cell is the biological unit," Mr. Syme 
asserts. '*It is the irreducible vital entity; it is the seat of life 
and energy ; it is the key that unlocks, the mystery of organic 
modifications " (p. 143). But it is more than this. It is the ele- 
ment which ** feels, thinks, and wills" (p. 144). In other words, 
it is intelligent. 

Startling as this doctrine is, the author does not hesitate to 
claim for it a wide application. In the movements of the stamens 
and pistils of flowers, the selection of grains of sand by rhizopods, 
and the healing of wounds, he sees the operation of this ** cellular 
intelligence." 

Modifications of organisms are brought about by the stimulat- 
ing influence of external conditions. ''These conditions, if uni- 
form, pronounced, and prolonged, will, according to their nature, 
invariably incite the organism to change in a deflnite direction." 
Mr. Syme holds that modifications result from the actkHi of the 
organism itself and not from any direct inflaence of eovliooment. 
Hence he rejects the terms **U8e" and ^'disuse,** which mean 
only '* function and its absence,*' and |xrefen to say that modiflca- 
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tions occur in accordance with the law of *' effort and absti- 
nence. " 

As to whether acquired characters are inherited, Mr. 87 me 
offers no definite opinion ; and hence the most important question 
in this connection remains unanswered. For, if modifications 
resulting from the response of an organism to new influences affect 
only the passing generation, it is difficult to understand bow they 
can become fixed, as they certainly do. 

It should be stated further that Mr. Syme avows a belief in the 
existence of ** vital force,*' which is the cause of the phenomena 
of life and is inherent in the living cell. He asserts that Lewes*s 
ridicule of this idea was due to his misunderstanding the questions 
involved. 

Our space does not admit of more than a brief mention of Mr. 
Syme's objections to the theory of natural selection, but many of 
them deserve serious attention. The case of the relation of hum- 
ble-bees to clover may be cited as an example. Darwin states 
that *' humble-bees alone visit red clover, . . . hence we may in- 
fer as highly probable that if the whole genus of humble-bees be- 
came extinct or very rare in England, . . . the red clover would 
become very rare, or wholly disappear" (Origin of Species, Ed. 
1880, p. 57). On this point Mr. Syme remarks: '* Darwin says 
that r. praiense will not produce seed unless it has been visited 
by humble-bees. . . . But this is quite a mistake. Red clover 
seed had been grown and exported from New Zealand long before 
the humble-bee was introduced there; and I am informed by one 
of the leading Melbourne seedsmen that he has been supplied with 
this seed, grown in the western district of Victoria, for the last 17 
years; although no humble-bees have ever been introduced into 
that colony'' (p. 112). It 'does not seem possible that both these 
statements can be true. 

Many similar facts regarding the relation of insects to the color 
and form of flowers, the results of cross-fertilization, and the sig- 
niflcance of secondary sexual characters, are cited by Mr. Syme 
in bis endeavor to prove the falsity and insufficiency of the theory 
of natural selection. F. W. T. 

The ApodidcB. A morphological study. By H. M. Bernard. 
Nature Series, London and New York, Macmillan & Co. 
8<>. $2. 

Tms is an extremely interesting study of the Phyllopod crusta- 
ceans, Apu8^ Lepidurus, etc., with the view of using them as a 
key to solve the problem as to the origin of the Crustacea and the 
true affinities between the different groups. His study has led 
the author to the conclusion that Apus is derived from a carni- 
vorous annelid, whose five anterior segments have become ven- 
trally bent over. He believes he has shown the trunk of Apus to 
be a true link between the many segmented annelids and the crus- 
tacean fewer-segmented body, that it exhibits a gradual trans- 
formation of the annelidan cuticle into the crustacean exo-skele- 
ton, while the annelidan parapodia are shown to be capable of de- 
veloping every form of crustacean limb, Apus supplying the clue. 
In short, he regards Apus as affording an almost ideal transition 
form between the annelids and Crustacea. Further, he shows 
that if this is true for Apus^ the long-contested Limulus or horse- 
shoe crab and the Trilobites must have had a similar origin. He 
concludes that while only one group of modem Crustacea admits 
of derivation from the Trilobites, all the rest except Limulus can 
be deduced from the Apodidce, 

Whether this hypothesis be finally accepted or not, the author's 
discussion throws light on many contested points, and cannot 
fail to have a beneficial infiuence on future discussions and theo- 
ries of classification of the animals to which it relates. 

Lessons in Elementary Biology, By T. Jeffrey Parker. Lon- 
don, Macmillan & Co. 8^. $2.25. 

PSOFB88OR Parker, a well known pupil of Huxley and profes- 
sor of Ecology in the University of Otago, New Zealand, has en- 
deftvored in this work to give an account of the structure, physi- 
ology and life history of a series of typical organisms in theorder 
of their increasing complexity. He begins with the unicellular 
organisms Amceba, Hannatococcus, Heteromita, Euglcena, Proto- 
m^xa, Mycetoxoa, Saccharomyces, and Bacteria. He then takes 



up chose unicellular forms in which there is an increasing com- 
plexity, such as Paramocciumt Foraminifera, Diatorus^ and 
Mucor. 

Next come organisms, in which complexity is attained by eel) 
multiplication, though with little differentiation, fungi, and algae; 
then solid aggregates in which differentiation is a marked factor, 
such as Hydra and Porpita, From these he proceeds to poly- 
gordius, mosses, and ferns. About fifteen pages are given to the 
higher types, starfish, crayfish, mussel, and dogfish, and to the 
higher plants, and special discussions on cells and nuclei. Biogene- 
sis, homogenesip, origin of species, etc., are discussed in special 
chapters. In general, little criticism is suggested by the facts 
stated. For the teacher it may be said to be wholly unfit for 
elementary work, properly so-called. The author revels in a truly 
Lankesterian pollysyllabic vocabulary, which the 18-page double- 
column index by no means fully explains. A very dispropor- 
tionate amount of space is given to a few low types, and the pupil 
cannot obtain any general idea of the animal kingdom from the 
book without an amount of knowledge, insight, and study not to 
be expected of beginners. We should think the book well adapted 
to deter any student who was obliged to use it from taking any 
further interest in the study of biology, though an accomplished 
teacher might find it suggestive of what to avoid in his work. 



AMONG THE PUBU8HERS. 

The Duke of Argyll will publish in the fall a book called 
*< The Unseen Foundations of Society," which is described as an 
examination of the fallacies and failures of economic science due 
to neglected elements. 

— The New York History Co., 182 Nassau St., N. Y., have 
just ready the second volume of the " Memorial History of the 
City of New York." 

— Harry de Windt has written a book entitled *< Siberia as It 
Is,** which appears to be a defence of the Russian system of 
prison management, and is intended to be a reply to Mr. G^rge 
Kennan and other travellers and writers who have attacked that 
administration as a system of ** cruelties and atrocities which is a 
disgrace to a civilized country and to the nineteenth century." 

— It is thought that it may be possible to bring out additional 
volumes of Freeman*s *' History of Sicily," so large is the mass of 
MSS. left by the historian. The MS. referring to the Norman con- 
quest is practically complete, and would form a volume by itself. 
Besides all this. Freeman left more or less complete materials for 
a history of Rome down to the time of Mithridates ; considerable 
fragments of a history of Greece; a work on King Pippin; a frag- 
ment of Henry I. ; and some other manuscripts. 

— W. B. Saunders, 918 Walnut Street, Philadelphia, have just 
ready **A New Pronouncing Dictionary of Medicine," by Dr. 
John M. Keating and Henry Hamilton. The work is a volumi- 
nous handbook of medical, surgical, and scientific terminology, 
containing concise explanations of the various terms used in 
medicine and the allied sciences, with phonetic pronunciation, 
etymology, etc. 

— The F. A. Davis Company, Philadelphia, have just ready a 
new edition (the tenth) of the ** Book on the Physician Himself, 
and things that concern his reputation and success," by Dr. D. W. 
Cathell, of Baltimore. The Davis Company will publish early in 
Septeml)er "The New Pocket Medical Dictionary," compiled by 
Dr. David Braden Kyle from the latest authorities, and containing, 
words recently introduced into medicine; also, addenda of abbre- 
viations, affixes, list of diseases known #by proper names, list of 
poisons and their antidotes, etc. 

— The Clarenden Press has just issued a collection of the prin- 
cipal speeches delivered during the French Revolution, edited by 
Mr. H. Morse Stephens, the English historian of that period. The 
orators chosen are eleven in number, including Mirabeau, Barere, 
Danton, Robespierre, and St. Just. Prefixed to each is a life and 
explanatory comment; while a general introduction deals with 
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FreDch oratorj in ((eneral anil the oratorf ot the Revolulion. 
Hanf of the speeches have not before been reprinted, even in 
France; and special attention has been paid to securing an accurate 
l«xt, and to the spelling of the proper names. 

— W. H. Allen & Co , London, are going to bring out with all 
speed Dr. Sleingass's '- Pen ian- English Dictionary," which has 
been six fears in preparation, and nhich has been aubatdized by 
the secretary of slate for India. Another book is to appear in 
Octobei', viz., two volumes on the history of the land revenue of 
Bombay, hy Mr. A. Bogers, a retired civilian, who has searched 
the records at the India Office and traced the various changes in- 
troduced since the days when the Harathaa handed over the task 
of gathering the revenue to the highest bidder. The work will be 
illustrated b; a map of each collt^clorate, reduced from maps sup- 
plied bT the Qovernment of Bombay. Mr. Demetrius Buulger is 
going to write for Heasre. Allen a popular history of China. 

— The August number of The Mother's Nuraery Ouide con-' 
taiua a number of articles that will be valuable to mothers of 
young children during the present season. Dr. H. D. Chapin, in 
an article on " Catarrh of the Stomach," gives eipllcit directions 
as to the diet necessary in this common ailment; the medical 
editor describes "Some Improvements in the Preparation of In- 
fants' Foods," and Dr. S. H. Ward has a paper on "Intestinal 
Worms," which in some respects runs counter to the prevailing 



medical opinion on that subject. He frays: "I am conslrsined 
to believe that young physicians pooh-pooh the suggestions ot 
mother and grandmother too often, when asked if worms mef 
not be the cause ot certain symptoms which the child presents." 
The article will be found very suggestive and practical. The 
" Mothers' Parliament " contains letters on " Summer BtKirealion 
with Baby," " Study of Obild Nature, " ' ' Choosing a Cow," etc. 

— Archibald Constable A Co. have in the press and will publish 
shortly an authorized translation of "Antagonismasder englischen 
und russischen Interesseii in Asien," with a map embodying the 
latest information. 

— In the Otxrtarid Montldy for August, in an interesting article, 
entitled "The Economic Inlrodunion of the Kangaroo in 
America," Robert C. Auld suggests, to take the place of the de- 
funct huflalo. the introduction of the kangaroo from .\uBtralia. 
it being valuable as providing ■' flesh, fur, and footwear." He 
finds that the kangaroo " (1) Is easily domesticated ; (3) breeds 
readily in captivity ; (3) is easily maintained; (4) has excellent 
and abundant flesh of a very edible kind; (5) is valuable as a 
fur-prodneer ; (6) makes excellent sport when at large ; (T) can be 
bred and reared on an extensive, inexpensive scale, by simply 
fencing in a tract of country not suitable for other stock; (6) be- 
comes easily and thoroughly acclimated, and is quite hardy; (9) 
and can be procured very easily and cheaply. ' 
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— D, Vao No«trand Company will publish in Ihe fall in their 
Science Scries " A French Method of Obtaining Slide-VaWe Dia- 
ersina,'' by Lloyd Banston, Aaa't Naval Constructor, U. S. Navy, 
nnd " A Graphical Method for Swing Bridges, " bj- B. F. La Eue. 

— Prar^BMra W. J. Beal and C. F, Wheeler have prepared for 
the tbirteentb annual report of the State Board of Agriculture of 
Michigan a catalogue of planta of the Slate. It contains 180 
pages, and is much more (ban a mere list. In the 114 orders 
represented, these including the phanerogams and vascular crypto- 
gams, there are 5S1 genera and 174S species and varletiea. A map 
^howini; the provisional districts into which the State is divided 
is preflieil to the catalogue. The distribution of each plant id 
mentioneil, and remorks are made upon man; species. It is only 
possible to refer to some of the numerous topics touched upon in 
the inlrrrtJuctory lemarbs. Among them we find a general de- 
ecrlption of the topography of the State, with lists of the plants 
characteristic of the ten districts, lists of the planli occurrinfi in 



the "Jack-pine plains," the prairies, and in the eastern and west- 
ern sides of the State in the latitude of 44° 40'. There are also 
valuable hints in regard to the trees best adapted for planting 
altout the home and along the roadside: planting a wild garden; 
trees and shrubs noted for the color of their foliage in autumn ; 
native climbing plants; plants indicating a fertile soil; trees valua- 
ble for timber: native and introduced n'eeds; rare or local 
plants: mediciaal plants, etc. Not the least interesting topic is 
that relating to wild fruits and nuts, the remarks of Dr. Asa 
Gray made in 1873 being quoted. He speculated upon what the 
rfSiills would liavc been if our civilization had had its origin in 
North America instead of the Old World. Apples would have 
develo[>ed from the wild crab; plums from seversl wild specin; 
liie persimmon, the paw paw, the ground nut. hickory nut, and 
walnut would hold the places now filled hy others; and perhaps 
2,000 or 3,000 years hence some of the^^e will have laken a 
front rank among the edible fruits of the then existing races of 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 

874 BROADWAY, NEW YOHK. 
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THE CHIEF MOUNTAIN LAKES. 

BT GKOROB BIRD ORINNELL. 

In Volume I., Pacific Railroad Reports, pp. 548-549, Mr. 
James Doty speaks of visitiD^^ the Chief MouDtaiD Lake, and 
describes it and its companion sheet of water. The maps of 
that survey and other more recent ones show lakes to which 
this name is cri^OD* and references in some recent literature 
apply to the lakes shown on those maps. 

The laices so named are, however, not the ones mentioned 
by Mr. Doty, but lie about 25 or 30 miles to the north and 
west of those which he visited, and it would appear that 
since Mr. Doty^s time no geographer has recognized the lakes 
which be saw and which he speaks of as **the well-known 
Chief Mountain Lake." Those called by this name on gov- 
ernment maps and referred to in reports of the international 
boundary survey, published in 1876, are locally known as 
Kutenai Lakes, but, of course, are not to be confounded 
with the true Kutenai lakes lying on the Pacific slope and 
in the bend of the Columbia River. The so-called Kutenai, 
or Little Kutenai, lakes are crossed by the international 
boundary line and form the sources of the Little Kutenai or 
Waterton River, and it is probable should be known as the 
Waierton Lakes. Chief Mountain is a well-known land- 
mark of north-western Montana, but the Chief Mountain 
Lakes are unknown in that country, and the lakes mentioned 
by Mr. Doty are locally known as the St. Mary^s Lakes, 
while the large riyer flowing from them is called St. Mary's 
Biyer. It is the most important stream meeting Belly 
River from the south. The town of Lethbridge, in Alberta, 
N. W. T., stands at the junction of these two rivers. 

Mr. Doty's description of his route, of the country, and of 
Chief Mountain Lake is very clear, and anyone who is 
familiar with the region traversed will at once recognize 
that the lakes on St. Mary^s River are Chief Mountain 
Lakes. 

For a number of years I have been in the habit of visiting 
the region in question, which has been practically unknown 
even to hunters and trappers, and have explored a section 
embracing perhaps 900 square miles. 

I quote from Mr. Doty's narrative of his journey from 
Two Medicine Lodge Creek to the Chief Mountain Lakes. 
Under date of May 27 he says : ** The country is considerably 
broken by high bills and narrow valleys of spring brooks, 
filled with thickets of poplar and willow and flooded by 
beaver dams. In twelve miles came to a fine stream [now 
known as Willow Creek] which is a branch of Cut Bank 
River; and in sixteen miles reached the Cut Bank itself, the 
most northerly fork of Marias River. It is a rapid stream, 
fiftyfeetwide, and flows through a rich valley. . . . Abroad 
lodge- trail leads up the valley indicating that the pass is 
considerably used — probably by the Fend d^ Oreilles and 
Kootenaies who come through to hunt bufifalo. Crossed at 
a good ford; pushed on over a range of high hills and en- 
eam|>ed on a small stream eight miles from Cut Bank River, 
whi<^ ia no doubt one of the sources of Milk River. . . . 



'' May 28. Morning cold, and the hills are white with 
snow. The country is quite flat and full of springs and 
spring brooks, which are the sources of Milk River. On our 
left is a heavy forest of pine timber fifteen miles in length 
and extending into the plain eight miles from the base of 
the mountains. Immediately after passing the point we 
obtained a view of the chief (sic) of King Mountain, which 
is a bare rocky peak of a square form, standing at a distance 
of five or six miles from the main chain, and connected with 
it by a high ridge wooded with pine. In seventeen miles 
came to a broad valley, the sides of which are wooded with 
pine and poplar; and in the bottom, five hundred feet below 
us, we saw the blue water of a mountain lake. This is the 
well-known Chief Mountain Lake. It takes its name from 
Chief Mountain. . . . Descending into the valley, in four 
miles, we reached the lake and encamped in a beautiful prairie 
bordering it. 

**May 29. Moved up the lake three miles to its inlet and 
encamped. In this camp we remained until June 5th. . . * 

*' Chief Mountain Lake is seven miles long by one broads 
Its banks are low and shore gravelly ; the water clear and 
very deep. The valley of the lake is six miles in breadth^ 
and is rolling prairie interspersed with groves of cotton wood 
and poplar, and in the low places the birch and willow. The^ 
soil is a reddish loam and is fertile, as is indicated by the* 
luxurious vegetation. Pine of a fair size and thrifty growth 
is abundant and can easily be obtained, and there are inex- 
haustible quarries of good limestone. 

'* Connected with Chief Mountain Lake is another thsee- 
fourths of a mile wide and extending some nine miles into 
the mountains in the form of a bow, and I therefore called 
it ' Bow Lake.* It is shut in by mountains coming dose 
down to the water, and has no valley susceptible of cultiva- 
tion. 

** The mean of observations for latitude gives as the lati- 
tude of this, the south end, of Chief Mountain Lake 48^ 48' 
09", or 17 miles south of the boundary line. . . . 

Numerous little streams emptying into these lakes are 
filled with beaver dams and beaver, this industrious ani- 
mal having been left in quiet possession of this country 
since the low price of its fur has rendered it unprofitable to 
trap them. Elk, moose, and deer are abundant, and salmon 
trout of large size are taken in the lakes. 

*' June 5. Started due north along the lake-shore, and in 
seven miles came to the outlet at the extreme northern end. 
The outlet is called in the Blackfoot language Mo-ko un or 
Belly River. It is a swift, deep stream where it comes from 
the lake and about 80 feet wide, and its course for some miles 
is due north. This is the most southerly of the head-waters 
of the Saskatchewan River." 

This excellent description of the country makes it clear to 
my mind that the name Chief Mountain Lakes belongs to 
those lakes, in north-western Montana, which are locally 
known as the St. Mary's Lakes. This name was given them 
nearly fifty years ago by Hugh Munroe, an old Hudson's 
Bay man, and Mr. Doty's companion on the occasion of his 
visit to the lakes. 

It would seem from Mr. Doty's description that the stt^an^ 
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which we know as St. Mary's River is the true Belly River. 
This seems natural aud proper, for at the point where they 
meet, the St. Afary's is a larger stream than Belly River. 

As stated by Mr. Doty these lakes are two in number, the 
lower about seven miles long by & mile wide, the upper per- 
haps eleven miles long and nowhere more than a mile in 
width. The lower lake lies north and south, and the upper, 
Mr. Doty's Bow Lake, is bent about half-way up its length, 
its upper or south-western half lying nearly east and 
west, and its lower or northern half nearly north and south. 
Beyond the head of this upper lake is the narrow river-val- 
ley running back in two principal branches for a dozen miles 
and heading on the Continental Divide. The southernmost 
of the two branches is much the larger of the two, and is fed 
by extensive glaciers, which I have visited. 

The lower end of the lower lake is not more than seven or 
eight miles from the Chief Mountain, the most striking 
landmark in this region. The waters flowing into the St. 
Mary's River are divided from those which flow into Cut 
Bank and Milk Rivers, tributaries of the Missouri, by a high 
ridge running out from the Rocky Mountains, and known 
as Milk River Ridge. 



BIRDS BREEDING AT HANOVER, NEW HAMP- 
SHIRE. 

BT OJaABXSCE M. weed. 

The village of Hanover, N.H., is in the region dividing 
the Canadian and Alleghanian faunas, and possesses many 
animal forms from both. To assist in determining more 
definitely the precise limits of these faunas, the Ornithologi- 
cal Club of the New Hampshire College undertook last 
spring to record the birds breeding within five miles of Han- 
over. The following list includes the species observed this 
season by the members of the club. Especial mention should 
be made of the assistance rendered by Messrs. P. L. Barker, 
R. A. Campbell, and C. E. Hewitt. 

Green Heron, Ardea vireacena. One nest observed. 

American Woodcock, Philohela minor. Three nests ob- 
served. 

Ruffled Grouse, Boruisa umbellua. Three nests observed. 

Cooper's ELawk, Accipiter cooperi One nest observed. 

Acadian Owl, Nyctala acadica. One nest observed. 

Black-billed Cuckoo, Coccyzvs erythrophalmus. One nest 
observed. 

Belted Kingfisher, Ceryle alcyon. Two nests observed. 

Downy Woodpecker, Picus puhescens. One nest ob- 
served. 

Golden-winged Woodpecker, Colaptes aurattis. Two nests 
observed. 

Night Hawk, Chordeiles virginianua. One nest found 
fifteen miles south-east of Hanover: and others reported by 
outsiders within three miles of the village. 

Chimney Swallow, Chcetura pelagica. Many nests. 

Ruby-throated Humming-Bird, Trochilvs coluhria. One 
nest. 

Kingbird, Tyrannua tyrannua. One nest. 

Pewee, Sayomia phcehe. Many nests. 

Traills* Flycatcher, Empidonax puaillua^ var. trailli. 
One nest. 

Least Flycatcher, Empidonax minimua. One nest seen 
at Grafton Centre, N.H., fifteen miles south-east. 

Blue Jay, Cyanocitta criatata. One nest at Fairlee, Vt, 
^igr^ieea miles noiih. 



Crow, C(rrmLB americanua. Two nests. 

Bobolink, Dolichonyx oryzivorua. One nest. 

Cowbird, Molothrua ater. Three eggs found in a bobo- 
link^s nest. 

Red- winged Blackbird, Agelaiua phceniceua. Two nests. 

Baltimore Oriole, Icterus gaUmla. Several nests. 
. Red Crossbill, Laxia curviroatra. In 1891 a very young 
specimen was brought me that apparently must have been 
raised in this vicinity. 

Yellowbird, Spinua triatia. Two nests. 

Purple Finch, Carjpodacua purpureua. One nest. 

Bay-winged Bunting, Pooccetea gramineua. Several nests. 

English Sparrow, Paaaer domsaticua. Several nests. 

Savanna Sparrow, Ammodramua aandwichenaia^ var. aa- 
vanna. One nest. 

Chipping Sparrow, Spizella aocialia. Several nests. 

Song Sparrow, Meloapiza faaciata. Several nests. 

Swamp Sparrow, M, georgiana. One nest. 

Snow Bird, Junco hyemalia. One nest observed at Graf- 
ton Centre, N.H., fifteen miles south-east. 

Indigo Bird. Paaaerina cyanea. Two nests seen in 
1891. 

Barn Swallow, Chelidon erythrozaater. One nest ob- 
served. 

Purple Martin, Proqne aubia. One nest. 

Bank Swallow, Clivicola riparia. Two nests. 

Cedar Bird, Ampelia cedrorum. Two nests. 

Great Northern Shrike, Laniita horeaXia, Two nests. 

Red-eyed Vireo, Vireo olivacetAa. One nest. 

Yellow Warbler, Dendroica ceativa. One nest. 

Chestnut-sided Warbler, Dendroica Pennaylvanic-a. One 
nest. 

American Redstart, Setophaga rvMcilla. One nest. 

Oven-bird, Seiurua aurocapilltia. One nest. 

Catbird. Oaleoacoptea carolinenaia. Two nests. 

Brown Thrush, Harporhynchua rufua One nest. 

House Wren, Troglodytea oedor. One nest. 

Short-billed Marsh Wren, Ciatothorua atellaria, A nest 
supposed to be of this species is reported. 

Chickadee, Pai'ua atricapillua. Two nests. 

Tawny Thrush, Turdua fuaceacena. Three nests. 

Hermit Thrush, T. paMaai. Two nests. 

Robin, Merula migratoria. Several nests. 

Blue Bird, Sialia aialia. Several nests. 

Of course this list includes only a portion of the birds 
breeding here, but it may serve as a basis for future obser- 
vations. 

New Hampfthire CoUege. 



HOT WEATHER IN MARS. 

BT PBOFESSOB EDWIN J. HOUSTOir. 

The recent severe, protracted, hot weather, that existed in 
the central and eastern portions of the United States during 
the latter part of July, formed, in all probability, but part 
of various general phenomena produced by profound solar 
disturbances. 

So many of the earth^s natural phenomena find their 
origin in the solar radiation, that it is impossible to vary 
either the amount or the distribution of the solar energy 
without markedly modifying terrestrial phenomena. Such 
influences, however, are not limited to terrestrial phe- 
nomena; they must extend beyond the earth and be shared 
by all the members of the solar system. 
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Natural phenomena form but links in endless chains of 
cause and effect. An evolution or expenditure of energy, 
such, for example, as that following a sun spot, produces a 
number of allied phenomena which are themselves the 
causes of subsequent phenomena, and these in turn the 
causes of still other phenomena, the chain extending in 
most instances far beyond our ken. ' 

There has been unusual solar activity during 1892, as has 
been evidenced by an unusual number of sun spots. The 
great spot observed in Philadelphia and elsewhere in the 
early part of the year was one of the largest ever studied, 
and since that time numerous other abnormally large spots 
have appeared. 

It would seem that these rather unusual outbursts of solar 
energy have produced the following terrestrial phenomena, 
viz. : — 

(1.) The recent brilliant auroral displays. 

(2.) Magnetic storms, or marked disturbances in the values 
of the magnetic intensity, in inclination and declination. 

(3.) Unusually severe electric storms, as evidenced by the 
existence of abnormal earth currents. These electric storms 
are in reality connected with the magnetic storms. 

(4.) Marked disturbances in the earth ^s meteorological 
phenomena. These have been evidenced by the long spells 
of unseasonable weather that have occurred so frequently in 
the United States during 1892, one of which was the recent 
unusally hot weather before alluded to, the unusual severity 
of which accords well with the unusual solar activity. 

So, too, does the severity of the allied phenomena. Take, 
for example, the auroral displays, which have seldom been 
equalled in these latitudes for brilliancy. So also the electric- 
storms and magnetic-storms, which have been unusually se- 
vere during 1892. According to the observations of Mr. Finn 
and others, as many as eleven such storms were recorded 
during this time. Their dates were as follows: February 
13, March 6, March 12, April 24, April 25, April 26, May 16, 
May 17, May 18, July 12, and July 16. 

The storm of July 16 was unusually severe, and caused 
great disturbances on the various telegraph lines. The earth- 
currents were so strong that the lines could be operated en- 
tirely by means of earth-currents. This was done, for exam- 
ple, in the case of one of the lines between New York and 
Boston. On the same day, July 16, an enormous spot 
appeared on the sun. 

And now for possible extra-terrestrial influences and phe- 
nomena. The recent opposition of Mars has brought that 
planet nearer the earth than she has been at any time since 
1877, and nearer than she will ever be again until 1909. The 
opportunity has therefore been particularly good for studying 
those peculiarities of the surface that have always been of 
such interest to astronomers. 

Some observations recently made on Mount Hamilton ap- 
pear to show a marked decrease in the mass of snow within 
the polar caps, as is inferred from certain characteristic 
markings at these points of the planet. This disappearance 
is unusual, and would seem to indicate unusually hot weather 
in our sister planet. The Martian thermometer has probably 
been way up, and the weather has, to form a phrase from 
the 6ery color of the planet, been at a red-heat. 

We may add, therefore, another effect produced by the 
unusual sun-spot, viz., 5. The extra-terrestrial effects. 

Of course the influence may be mutual. It may be that 
the an usual proximity of Mars may be the cause of the great 
rnimber of spots, in which case we may thank Mars for the 
recent terriBc heat. 



•• FLATHEAD " DEER. 

In the American NaturcUist for August, 1887, were given 
some instances of the occurrence among deer of hornless 
specimens. Here we shall summarize these, preparatory to 
giving in full some original particulars furnished us by a 
Gkrman correspondent. 

Lord Lovat is quoted as having seen humle (hornless) 
stags. They are able to thrash stags of their own or greater 
than their own weight. Several of them were undisputed 
masters of large herds. 

Mr. Horatio Ross has also shot them. They are more 
frequent than generally supposed. They are no whit in- 
ferior to their horned brethren. A full-grown humle is very 
formidable in fight. During the rutting season Mr. Ross 
has seen one in possession of a large herd of hinds, who 
drove off all rivals. 

Both these gentlemen's experience refers to Scotland. The 
following mentioned special cases refer to Germany. H. 
von Nathusius of Altaldensleben, Saxony, and Ludwig 
Beck man have supplied very interesting information which 
is well worth reading to those interested in venery. 

These hornless deer occur wild, they write, and are very 
fertile and impressive. In the lUuatrirte Zeitung^ published 
in Leipzig (Oct. 2, 1886), there is a picture of a flght between 
a horned and a hornless stag, in which the hornless stag dis- 
plays the mastery. Hornless stags have been mentioned in 
German sporting literature since the seventeenth century. 

These are cases of what is regarded as variation, but which 
really appear to be referable to atavism, as will be immedi- 
ately seen. 

There are two species of deer that are normally destitute 
of horns as a characteristic. The first of these is the musk- 
deer; these have peculiarly long canine teeth. Theee (Mob- 
chu8 moachiferoua) are natives of Thibet and Nepaul. The 
second is the water deer, Hydropetea inermis. It is found 
in the marshes of the Yangtze, above Chinkiang, China. 
The Chinese aiy strongly averse to the flesh, which Euro- 
peans, for want of better, pronounce tolerable. 

Passing from living to extinct forms of deer, we find that, 
tracing them backwards, they become more and* more simple 
as to horns, till reaching the lower miocene no member of 
the family is possessed of antlers. It will thus be admitted 
that the claim that instances of hornless deer of the present 
time are only cases of atavism, or reversion to the early 
condition of the head of the species, is simply the truth. 
Further, the above facts prove that horns are of the nature 
of acquired characters — a rather interesting fact just now to 
bring out in connection with the Wiesmannia that is raging. 

The following is a translation of the communication we 
received from our German cori^pondent: — 

''The hunter of the deer species has for long designated 
the deer which are destitute of antlers by the name of ' flat- 
heads,* or mcRnche, On the skull of such deer appears a 
so-called hombfiae^ usually the real bearers of the antlers, 
remarkably stunted and entirely overgrown with the elon- 
gated hair of the forehead. The cause of such striking ap- 
pearance is often held to be the long-continued inbreeding 
occurring in certain districts, or the lack of new blood ob- 
tained by bringing in deer not related. 

*' If we notice how the deer and roebucks which have been 
confined for domestication and freely fed with oats, rye, 
peas, com, acorns, chestnuts, and beechnuts, often develop 
uncommonly large and branching antlers, it seems just to 
conclude that a lack of these and other means of nourish- 
ment hinders the growing of horns. In fact the so-called 
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^flatbeads* are more particularly found in the pine-wood 
regions, where game is obliged to subsist solely upon heather 
forage (sweet broom), and where food is to be found only in 
occasional places. 

** As transitory forms, there are also in such districts, in 
addition to the few flatheads found at all times, deer having 
one 'scurr' or stunted horn, while the other horn is well 
developed, bearing perhaps ten to twelve branches, and the 
majority of the rest of the deer have only small, smooth 
antlers of light color, some curiously bent or spirally 
twisted. Deer which instead of antlers bear a long, straight, 
spear-like horn on one side were formerly called * provincial 
murderers,' as they were considered a very dangerous enemy 
of other, deer during the rutting season, and on which ac- 
count their destruction was sought. 

"'In the main, these so-called deformities, and even the 
total absence of antlers on the flatheads, can in no way be 
considered an indication of the lack of procreative power, nor 
can they be classed with the abnormal forms or the total loss 
of antlers, which results from injuries, and which reappear 
in their young. The flathead deer are seldom unequal in 
strength or weight to the others of the same age and the 
same district, but occasionally excel the latter in these re- 
spects. They also early enter the rutting season, and show 
themselves equally ready for the conflict. Their art and 
manner of fighting are singular enough ; like the female, 
they rise up high on their hind feet, and with their fore- feet 
they, from above, mercilessly strike their antagonist. It is 
remarkable how the antler-bearing antagonist intuitively 
enters such conflict by rising on his hind feet, making no 
use of his terrible weapons. On such occasions the flathead, 
having developed superior skill in his movements, almost 
always puts to flight in a few rounds much larger deer with 
immense forked horns. Also at other seasons the contests 
may be observed in regions where the flatheads are found, 
and where at times a troop of such game is run together into 
a narrow space, as is the case occasionally ^uring the prepa- 
rations of a suspended hunt; yet those encounters are less 
fierce and soon ended, as they are brought on by the momen- 
tary invitations and accidental meeting of the deer in the 
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Have there been any cases of deer, bisons, etc., with 'flat' 
or hornless heads noticed in America I A. 



SOME ANAL0aiE3 BETWEEN MOLECULES AND 

CRYSTALS. 

BY JOHN W. OAIiDWSLL. 

Chemistry and crystallography are closely related 
branches ; they are, indeed, but parts of one great whole. The 
special design of chemical laws is to present the methods 
and conditions of the re-arrangement of atoms, which re-ar- 
rangements we generally denominate chemical reactions. 
The laws of crystallography, on the other hand, primarily 
relate to the element of form. While the first series of laws 
concerns the arrangements of atoms, the second takes cog- 
nizance of the arrangements of molecules: while the one 
considers the influence of the chemical force of affinity, the 
other is concerned with the physical force of crystalliza- 
tion. 

A consideration and comparison of the most important 
laws of the two series will develop, I think, a most interesting 
fiarallelism and correspondence. Thus, the first great law 
of chemistry is that of deflnite proportions, in which is stated 
the principle of the flxed and unchanging composition of 



every compound. It finds its satisfactory analogue in the 
crystal lographic law of the constancy of the interfacial 
angles, first propounded by Steno in 1669, and re-enunciated 
by Rom<S de lisle in 1783. It affirms that for a certain 
crystal species, under conditions of absolute identity of chem- 
ical constitution and equality of temperature, the correspond- 
ing interfacial angles in different individuals will be found 
always to be equal and constant; and this holds in imperfect 
as well as perfect crystals. It is evident then, that what 
the law of definite proportions is, in regard to chemical con- 
stitution, the law of constancy of the interfacial angles is, in 
respect to crystalline form. 

Another equally perfect and beautiful correspondency 
obtains between the law of multiple proportions and that of 
the rationality of the indices. The former emphasizes the 
simple multiple ratio of one element as it unites with soa:e 
other element to form two or more compounds; whereas 
the latter, an important crystal lographic law, attributed to 
HaUy, articulates the remarkable fact that the modifications 
of specific crystalline form always take place by a multipli- 
cation of one or more of the index values (or the reciprocals 
of these, the parameter values), by small and simple numbers 
or fractions, by rational and not by irrational quantities. 
The analogy here existing is easily appreciated : in the one 
case we have presented the method (namely, by simple mul- 
tiple ratio) of the formation by weight of chemical com- 
pounds containing the same elements; in the other, the 
method, also by simple multiple ratio, by which is deter- 
mined the modification of fundamental form of a crystalline 
species. 

A third analogy is found in the comparison of the law of 
valency or equivalence in the chemical domain, and the 
law of replacement or substitution in the crystallographic. 
The first of these, of course, refers to the relation by weight 
in which the various elements react; potassium beiner ex- 
changed for sodium m the proportion of 39 of the former to 
23 of the latter; and, in like manner, chlorine (35.5) for 
bromine (80). The chemical type or idea is continued in 
such reactions, although one of the original constituents may 
have been substituted by another element. Correspondingly, 
the law of replacement allows the crystallographic type or 
idea to be continued, though by altered agents. Thus, the 
recognized substitution-power of magnesium and calcium 
allows, in compounds of the latter, a greater or less substitu- 
tion of the former, without change of crystalline form ; oal- 
cite and dolomite are both rhombohedral in crystallization^ 
the angles of the two differing slightly. 

A fourth analogy is expressed in the allotropisms and 
isomerisms of chemistry, and the dimorphisms and poly- 
morphisms of crystallography. The allotropism of elements 
is probably to be explained upon the basis of different 
atomicities of the elemental molecule; but, however ex- 
plained, like atoms are able in many cases to build up struc- 
tures sometimes as variant in physical characters as are the 
diamond and ordinary charcoal, having chemical dispositions 
as different as common phosphorus and red phosphorus. 
Similar suggestions apply to the subject of isomerism. Now, 
to this, crystallography presents an analogue in the di- 
morphism so often to be seen in minerals ; one and the same 
substance showing itself in nature in two (sometimes more) 
crystalline forms, i.e., belonging to distinct crystalline sys- 
tems; take, as illustration, calcite (rhombohedral) and arra- 
gonite (orthorhombio). Here again diversity of form is set 
over against diversity of physical and chemical characters. 

A fifth analogy (the last that I shall venture) bates upon 
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the hypothecatioQ of actual molecular structural form — con- 
figuration, according to Wunderlich^s proposed term to ex- 
press stereo-chemical relations. The subject of molecular 
configuration is comparatively new ; still we are becoming 
familiarised with diagrams and models intended to represent 
such relations. Many of us may have been at first indis- 
posed to accept these views as anything more than visionary 
and fantastic; but the more we have pondered them, the 
more have we been impressed with their significance and 
beauty. Shape, form, and volume must be attributed to 
molecule as well as to mass; the only trouble has been in 
regard to the former, the apparent audacity and hopelessness 
of any attempt to penetrate matter to such depths. The new 
and most refined sense furnished to us by the use of polar- 
ized light, makes us aware of isomers identical in every re- 
spect, save their response to this delicate physical agent. 
Optical isomers have given rise, under the crucial investiga- 
tions of such men as van t^Hoff, LeBel, Wunderlich, and 
y, Meyer, to the hypotheses of the asymmetric carbon atom, 
and the tetrahedral amngemeut of the valence-bond, and 
the saturating atoms or radicals. The simple and symmetri- 
cal tetrahedron of methane must be accepted as the perfect 
analogue of a crystal of the same geometric form ; and the 
optical isomers resulting from the different arrangements of 
the same atoms or residues around an asymmetric carbon 
atom, may, in like manner, be taken as the analogues of 
enantiomorphous crystals, as of quartz, right-handed and 
left* handed ; the pairs in each case being perfectly equivalent, 
but not superposable. 

Chemloal Laboratoty, Tulane UnlTerelty, New Orleani, L«. 



NOTES AND NEWS. 



The cause of the terrible disaster at St. Gervais is now being 
investigated bj several men of science. There can be no doubt 
that it originated in the small glacier called the T6te Rousse, 
which is nearly 10,000 feet above sea-level. According to a cor- 
respondent of the London Times, who writes from Lucerne, Pro- 
fessor Duparc is of opinion that the habitual drainage of this 
glacier bad for some reason or other became either totally blocked 
or obstructed; the water gradually accumulated in its natural 
concavity or bed ; and the ever-increasing volume had exercised 
such an enormous pressure as to force a passage and carry away 
a portion of the face of the glacier with it. The mass pf ice and 
water rushed down the rocks which dominate the glacier of Bion- 
nassay, not in a single stream but in several, and then reunited 
into one enormous torrent at the foot of the Bionnassay glacier. 
A different theory is held by Professor Forel, of which the corres- 
pondent of the Times gives the following account : Professor Forel 
does not see how a quantity of water sufiicient to force away so 
large a portion of the glacier could possibly accumulate in so 
small a body as the Tdte Rousse, which has a total superficies of 
less than one hundred acres. It slopes freely on three sides; it is, 
in fact, one of the most abrupt of the whole chain of Mont Blanc ; 
and, in a glacier of this description, with an altitude of nearly 
10,000 feet, there are none of the conditions of a great accumula- 
tion of water. In his opinion, therefore, we must look for the 
main cause of the disaster in the natural movement and breaking 
up of the glacier. He estimates the volume of ice which fell at 
between one and two million cubic metres. The mass, first in 
falling and then rushing down the rapid slope, became transformed, 
for the most part, into what he calls a lava of ice and water. The 
ravine, he says, through which this avalanche rushed shows no 
traces of any great evacuation of water; in the upper portions of 
its transit there is no mud and no accumulation of sand, but, 
on the other hand, there are great blocks of glacier ice strewn 
everywhere, and at several points he found portions of pow- 
dered ice mixed with earth. Then, again, if this had been sim- 
ply a torrent of water falling, it would have found its way 



down the more violent inclines, instead of, as in this case, 
passing straight over the frontal moraine at the foot of the 
glacier. In this higher region, therefore, all the evidence 
points to an avalanche of ice, which, starting at an altitude of 
nearly 10,000 feet, and descending at an incline of 70 per cent 
for 5,000 feet, was pulverized by its fall, a large portion of it 
being melted by the heat generated in its rapid passage and con- 
tact with matters relatively warm. It rushed into the ravine by 
the side of the glacier of Bionnassy and joined the waters of the 
torrent which issues therefrom, and, further aided by the stream 
of Bon Nant, it became sufficiently liquid to travel down the 
lower portions of the valley at the slighter incline of 10 per cent, 
and yet retained sufficient consistency to destroy everything in its 
passage. That this torrent was not composed merely of mud and 
water is proved, he says, by the fact that it did not always maintain 
the same height when confined to the narrower ravine, and that 
the remains on the sides of the rock show it to have been a viscous 
substance rather than fluid. 

— At a meeting of the London Chamber of Commerce on July 
25, as we learn from Nature, Mr. J. Ferguson read a paper on 
'* The Production and Consumption of Tea, Coffee, Cacao (Cocoa), 
Cinchona, Cocoa-Nuts and Oil, and Cinnamon, with reference to 
Tropical Agriculture in Ceylon." He referred to the position of 
Ceylon, its forcing climate, its command of free cheap labor, and 
its immunity from the hurricanes which periodically devastated 
Mauritius, from the cyclones of the Bay of Bengal, and from the 
volcanic disturbances affecting Java and the Eastern Archipelago. 
The plantations of Ceylon afforded, he said, the best training in 
the world for young men in the cultivation and preparation of 
tropical products, and in the management of free colored labor. 
The cultivation of cane-sugar, although tried at considerable out- 
lay on several plantations forty and fifty years ago, proved a fail- 
ure. More recently experiments by European planters with 
tobacco had not been a success, notwithstanding that the natives 
grew a good deal of a coarse quality for their own use. Although 
cotton growing had not been successful, the island had proved a 
most congenial home for many useful palms, more particularly 
the coconut (spelt without the a to distinguish it and its produots 
from cocoa — the beans of the shrub Theobroma cacao) and pal- 
myra, as also the areca and kitul or jaggery palms. Within the 
past few years Ceylon had oome to the front as one of the great 
tea-producing countries in the world, India and China being the 
other two, with Java at a respectable distance.* Mr. Ferguson 
said one of the chief objects of his paper was to demonstrate which 
of the products of the island it was safe to recommend for extended 
cultivation in new lands, and which were already in danger of 
being over-produced, and he had arrived at the conclusion that 
coffee, cacao, and rubber-yielding trees were the products to plant, 
while tea, cinnamon, cardamoms, cinchona bark, pepper, and even 
palms (for their oil) did not offer encouragement to extended cul- 
tivation. Statistics relating to the total production and consump- 
tion were given in an appendix. 

— A third edition, largely rewritten, of ** The Microscope and 
fiUstology,** by Simon Henry Gage, associate professor of physi- 
ology in Cornell University, has t>eeo issued by Andrews & Church, 
Ithaca, N. Y. This volume contains much useful information, 
systematically arranged, and will, no doubt, be appreciated by 
those who are learning to use the microscope and desire to famil- 
iarize themselves with the most approved microscopical methods. 
Chapter I. relates to **The Microscope and its Parts;" Chapter 
II. to **The Interpretation of Appearances," which will be of 
special value to beginners ; Chapter III. gives detailed informa- 
tion with reference to ** Magnification, Micrometry, and Draw- 
ing;" Chapter IV. treats of ** The Micro- Spectroscope and Micro- 
Polariscope ; *' Chapter V. of ** Slides, Cover- glasses, Mounting, 
Labelling,'' etc. 

— B. Westermann & Co. will publish in September the third 
volume of Conway and Crouse's translation of Karl Brugroann*s 
*' Comparative Grammar of the Indo-Germanic Languages." The 
fourth and concluding volume, with a full index, will be issued 
next year. 
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CURRENT NOTES ON ANTHROPOLOGY. - XII. 

[Edited by D. O. Brinton, M.D., LL.D.'\ 

Lig^urians, Iberians, and Siculi. 

Professor G. Sergi occupies the chair of anthropology in 
the University at Rome, and Professor G. Niccolucci that 
in the University of Naples; but these two scientists of 
eminence are far from agreeing as to the ethnic position of 
the Ligurians, or as to the shape of their skulls. Professor 
Niccolucci described some alleged Ligurian crania, which 
seemed to show them to have been a round-headed people, 
and hence, the Professor inferred, of ** Turanian" origin. 
But Professor Bergi insists that the said skulls were only 
those of modern Modenese, and neither ancient nor Ligurian. 
His own authentic series of Ligurian skulls proves them, on 
the contrary, to have been long-headed, with narrow noses, 
orthognathic, and with no similarity to Turanians; but with 
a very close likeness to the ancient Iberian type, such as the 
brothers Siret exhumed from the neolithic deposits of south- 
em Spain. What is more, in two series of neolithic skulls 
from southern Sicily he proves that identically the s!ime 
peculiarities recur; so that the ancient Siculi and Secani who 
held that region before the Greeks came, he believes to be 
branches of one stock, and both of them out-posts of that 
same Ligurian people who in proto-historic times occupied 
most of the coast of the Mediterranean Sea, from the Straits 
of Gibraltar to the tip-end of the Italian peninsula. For 
him, Siculi, Sicani, Ligures, Iberi, as ancient ethnic names, 
all refer to branches of the same stock ; and the cave men of 
Mentone and the Arene Candide in Italy, and of Oro Magnon 
in France^ alike furnish us with specimens of the Ligurian 
cranial form. His interesting essay is in the Bulletino di 
Paletnologia Italiana, December, 1891. 

2] The Meaning of Ethnography. 

In the first number of a new jooroal, BMiaHUque de 
V Alliance Soientifique^ Tome I., Fasc L, appears what we 
should oall a ** symposium '* on the meaning and the objects 
of Ethnography. The writers are Jules Oppert, Claade Ber- 



nard, Jomard, A. Castaing, Leon de Rosny, Jules Simon, D. 
Marceron, and other well-known names. 

One perceives in most of their contributions that confusion 
of terms which is so prevalent in France, and which is so 
severely and justly criticised by Topinard in his last work, 
*'L, Homme dans la Nature," pp. 7, 8, 23, 24, etc. By its 
derivation and according to its early and correct usage, 
ethnography means a description of the actual condition of 
a people or peoples. So it was employed by Niebuhr and 
Campe early in the century, and so it is used to-day by 
Garland, Ratzel, and the other leading ethnographers outside 
of France; and so it should be in France. A word common 
to science should connote the same ideas everywhere. 

Jomard defines it as *'the science whose final purpose is 
to explain the progress of humanity." C. A. Pret gives ua 
the terse sentence, ''Ethnography is the social history of 
humanity." Another contributor puts it, ''Ethnography 
seeks to define the laws of the moral and intellectual evolu- 
tion of man." Carnot studies it, '' to discover a solid 
foundation for my political faith;" de Rosny, "for the 
new lights it casts on the grand and enigmatical problem of 
destiny." 

These are brave words, and they tell us a great deal about 
the meaning and purpose of ethnology, but are wholly mis- 
applied with regard to the term ethnography in its correct 
sense, either in French or English. They illustrate the need 
of a correct nomenclature in this science. 

The Primitive History of Mankind. 

A volume on this subject which is at once scientific and 
popular is a decided benefit to the study of anthropology; 
and such a one we have in Dr. Moritz Hoernes's '* Die 
Urgeschichte des Menschen nach dem heutigen Stande der 
Wissenschaft " (Vienna, H. Hartleben, 1892). It is clearly 
printed and abundantly illustrated, and its scope may be 
guessed from its size — 672 large octavo pages. It takes in 
the whole of what is now called the '' pre-history " of Europe, 
beginning with the alleged remains of tertiary man and ex- 
tending down to the time when history proper takes up the 
thread of the development of the human race in that conti- 
nent. Several chapters of an introductory character ex- 
plain the nature and objects of pre-history, and examine 
into what we may understand by the earliest conditions of 
culture in the human race. 

Dr. Hoemes is not a mere book-maker, as is so often the 
case with authors of popular scientific works, but is a promi- 
nent member of the Anthropological Society of Vienna, and 
a practical laborer in the vineyard of archaeology. He has 
a right, therefore, to press some of its wine wherewith to 
treat the general public. May they quaff deeply and become 
intoxicated with the attractions of this new science, full of 
promises and full of mysteries I 

Early Development of the Art-Faculty. 

The development of the art-faculty is as much an ethnic 
as it is a personal trait. As we find among our own ac- 
quaintances some singularly gifted in this respect, and 
others, of equal or greater general ability, quite devoid of it,, 
so it has been with nations and tribes in all periods of cul- 
ture. In lower stages of development it is more ethnic than 
personal, the individual then being less free. 

For these reasons the scepticism which has met the dis- 
covery of free-hand drawings on horns and bones dating^ 
from palaeolithic Umes is not well founded. Those from the 
caves of La Madeleine in Franoe rspra s enlin g the mammoth 
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and reindeer are well known ; still more remarkable are those 
from the Kessler hole, near Schaffhausen, in Switzerland. 
A sketch of a reindeer feeding, now in the Rosgarten 
Museum, Constance, and one of a horse, in the Schaffhausen 
Museum, both from this locality, are so true to nature that 
one is surprised that they could have been drawn by a per- 
son not regularly instructed. Yet the draughtsman lived 
at a time when the Li nth glacier covered the site of the 
present city of Zurich, and the musk-ox and reindeer pas- 
tured where now grow the vineyards of the Rhine. 

Several curiously inscribed stones and shells have within 
the last few years been found in the eastern United States, 
regarded by their owners as the work of aboriginal artists. 
Two of them represent the mammoth: others, scenes from 
life, as battles. While not to be rejected at once, grave sus- 
picion attaches to all such for obvious reasons, the first of 
which is the constant recurrence of frauds in American an- 
tiques. There is now no doubt that Professor Wright was 
deceived in the small terracotta image from a great depth in 
Montana which he described; and it is very easy for an en- 
thusiast to fall into such snares. 

An AborigiDal Pile-Structure. 

A late issue of the Peabody Museum of Archaeology is a 
report upon pile-structures in Naaman's Creek, near Clay- 
mont, Delaware, by Dr. Hilborne T. Cresson. It will be 
remembered that in Science, Vol. XV., p. 116, etc., there 
was a correspondence on the character of the structure which 
these pile-remains indicated. The facts as set forth in the 
pamphlet now published show that at the mouth of Naaman^s 
Creek three groups of pile-buts were discovered, in a line 
running from north to south across the creek. In the im- 
mediate vicinity, at various depths in the mud and gravel, 
about 700 stone implements were found, some quite rude, of 
argillite, others highly finished, of jasper, slate, quartz, etc. 

As the mouth of the creek where it falls into the river was 
evidently a favorable camping and fishing ground for the 
natives, these implements might reasonably have been ex- 
pected in such a locality. Was their presence in any way 
related to that of the piles ? Dr. Cresson conjectures that 
the piles originally formed native fish- weirs. It may be so, 
but a carefal study of the plans which he furnishes, and an 
inspection of the piles themselves at Cambridge, lead me to 
think they were intended as supports for some structure 
which rested upon them. Were they the rude piers of some 
early Swedish bridge across the creek ? Were they the 
abutments of an ancient wharf ? Were they the foundations 
of dwellings ? The average size of the groups, about 12 by 
6 feet, would answer the requirements of the latter theory; 
and palefittes were by no means unknown among the Ameri- 
can aborigines. 

MEDICAL BOTANY. 

BT CBARLXS FRBDEBIOK MILLSPAUOH, M.D. 

In looking over the prospectuses of the various medical 
colleges of the United States, one fails to find in a great ma- 
jority of them anything to indicate that the important sub- 
ject of medical botany is taught One wonders at the apathy 
of medical institutions in this respect when pausing to con- 
sider the fact that seven-tenths of the drugs in general use 
have a vegetable origin, and an action upon the animal 
economy analogous to their botanical relationship. 

I fully agree with Professor Barnes^ in his statement that, 
to the general public (and I am sorry to add, to the average 
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Board of Instruction as well), the first thought arising to 
the mind when botany or botanist is mentioned, is a vague 
picture of **a sort of harmless crank/* wandering about 
fields, woods, and bogs, picking insignificant weeds and car- 
rying them home, principally to tear them in pieces when he 
gets there. I urge, with the professor, the necessity of mod- 
ernizing botanical instruction in colleges and normals, and 
would add to the list pharmaceutical and medical institu- 
tions. Examine the text-books on materia medica used in 
these latter institutions, and what do you find ? Simply an 
alphabetical arrangement of drugs. This does not meet the 
needs of the subject treated, for a student should be trained 
to study drugs in accordance with their analogy to other 
drugs, and not according to their indexial position in a lan- 
guage. In order to do this he must have, not a rudimentary 
knowledge of botany and vegetable chemistry, but a thor- 
ough and systematic attainment of the subject, not only as 
represented by the flora of the campus and surrounding 
woods and fields, but of the world at large. Upon opening 
these actual text-books we shall find atropine, an inflamatory 
poison, preceded by aspidium, an anthelmintic, and followed 
by aurantia, a simple carminative, none of these bearing the 
least rational relation to the others. An index would have 
found these drugs readily, while their disposal in this man- 
ner will teach the student nothing, nor will it in the least 
assist his memory to retain the uses of them. 

Drugs of botanical origin are as closely allied to each 
other medically as the plants from which they are derived 
are botanically; therefore in the above illustration atropine 
should have been preceded by stramonium and followed by 
hyoscyamus. Again genera and families of plants have 
true and constant familial and generic drug action, and the 
individual species of these have idiosyncracies of action pe- 
culiar to themselves. To continue the same illustration, 
belladonna and atropa, with their atropa atropine; stra- 
monium, with its datura-atropine; and hyoscyamus, with 
its hyo9cyamine; together with other Solanaceae — to which 
botanical family they belong — all cause delirium, but its 
character differs in each drug; they all dilate the pupil, but 
the expression of the face under the dilation is dissimilar; 
they all cause spasmodic action, but the spasms are varied; 
and among other symptoms they all cause an eruption of the 
skin, but in each case the eruptions may be readily distin- 
guished. This study may be carried through the whole 
range of the drug action, not only in the family here pre- 
sented, but through the whole natural plant system as well. 
This being true, should not the medical student's first train- 
ing in materia medica be a thorough course in systematic 
botany ? 

Pure science in the collegiate study of drugs has of late 
been set aside for the greater study of the less useful ques^ 
tions of etiology and diagnosis. Of what immediate care to 
the patient are hoilirs of scientific and exhaustive guesswork 
as to what caused him to be ill, when he knows that this is 
followed by but a mementos thought expended upon the 
more vital question of what drug should be employed to 
make him well again ? Take up the first medical magazine 
at your hand ; in it you will doubtless find a long disserta- 
tion upon some case in practice. Column after column 
will be found to be devoted to the elucidation of points of 
diagnosis and etiology, and suppositions, perhaps, of bac- 
terial invasion and cell disintegration, then a line or two to 
therapy, then the poet mortem. 

Careful, comprehensive, differential, and comparative 
study of botany and vegetable chemistry in their relation to 
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materia medica must be folloneil in order to educate a good 
tfaeFspist, and the Eooner our medical ioslitutioDB make a 
requisite of this branch, the betlep it wilt be for palieois 
treftted by their graduates. 
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ON THE PRESENT TENDENtTY TOWARDS HIGHER 
STANDARDS OF PROFESSIONAL EDUCATION. 

Onx cannot but observe with pleasure, in the present 
general advance aod spread of higher education, thai this 
advance is affecting not only the institutions of higher 
learning tbemselvea and the general population, but also 
the strictly profeBsional or technical scfaools. And whilst 
I wisb in tbis short paper to refer more especially to law 
and medicine, my remarks will apply also to other — per- 
haps to all other— professions. 

The medical education of this country has, deservedly 
enough, for many years been looked upon witb little favor, 
and has ill stood the test of competition with the methods of 
other countries; but now we are observing a great change 
in this respect, and there is no doubt that before many years 
the degree of M.D. from an American university will be as 
valuable a certificate on its face as can anywhere be ob- 
tained. Medical courses of four years' duration are now 
being adopted, or have already been adopted, by the leading 
medical schools in the country. The requirements in pre- 
liminary education have also greatly increased, and one may 
hope that before long such subjects as botany and zoology 
may be added to the requirements of f good English and 
general education from the intending student of medicine. 
State legislation itself has not been idle, and we fiod in the 
State of New York, for example, that no person can practise 
medicine without undergoing an examination conducted by 
the State Board of Examiners. A requirement of prelimi- 
nary education has abo been added, and though as yet no 
more than an elementary education is required, we may 
hope for bett«r things in future. 

Aa regards the profession of law, the advance is perhaps 
even more marked; more marked, that is, as regards legal 
education, for we do not find that the advance in the require- 
menlfl for admission to the bar has been so considerable aa 
might be desired, though they have been by no means 
neglected. Tbree-year law-school courses, which not so long 
since were unheard of, have now become the rule rather 
than the exception ; and even in those schools which still 
see fit to maintain a two- years' course for the degree of bache- 
lor of laws, a graduate course has been commonly added. 
Towards the geoeral extension of the study of law so aa to 
include the Roman or Civil liaw, the tendency is by no 
means general, caused no doubt by the non -requirement of 
this branch for admission to the legal profession. Some 
aniversities, indeed, in tbeir college courses, offer instruc- 
tion in this subject; but it must be remembered that the 
ma jority of law-students are not college graduates, and so 
the breadth of their legal knowledge will be measured by the 
instruction given in the law school, however the depth and 
extent of what subjects they do touch upon may be increased 
afterwards. Yale is, I believe, alone among the universities 
in this country which gives extended courses in the civil 
law, and encourages their study by the bestowal of a degree 
(thatofD.CL.); but even then the course is one taken by 
bnt few students, and, as the catalogue says, is intended for 
those who intend to be something more than practising law- 
yers. This is not as it should be, and we must look to the 
future for more general study of tbis subject, for without it 



law can hardly be taught as a science, for law is — and 
should be known as — a science. 

BducatloD preliminary to the study of law has also risen 
greatly. Latin is now a usual requirement, and we may 
doubtless soon see it a universal one. 

The day is not far distant then, let us hope, when the 
title Doctor or Lawyer will in itself mean an educated man. 
N. H. 

LETTEBS TO THE EDITOR. 

(*, OOTTapomient* art rtg^etUtt tobtat britf at poitiblt. n« wnl«r-i wnM 
itttmU coca tvi^irtd at vntof of good fait\. 

On Ttgvetl In advanet, out Aundrad eopitt of the numbtr eottlainlng hit 
eamntunfcaKon •niU M AimlMail frtt to aim corrMiKHHfeRt. 

11lttd^tor^eiUbtgladtopnblit^ant<IH'r^m cotuonani ifttk tka elutraeler 
oflktJouTTial. 

The Btm-Leaf Beetle, Galemca xanthomelKna Scbr. 
In Seiente, No. 493, for July 8, 1892, Or. 0. V. Riley records 
the facts, that at Washinatoo, D.C., the imagoe from the flrat 
brood of larvee of the above insect had already appeared, and that 
eggs from beetles of this summar brood had tieen obtained June 
28. In a letter dated July ST, Dr. Riley informs me that from 
tbeae eggs larvse had been obtained and that these latvm were 
then pupating. Dr. Riley's observations are positive, and prove 




that there nre two broods at least of this insect at Washington, 
D.C. They prove also that the beetles will mate and oviposit 
readily in cooflneraent, and that there is only a brief interval be- 
tween tbe appearance of the beetles and ovipoailion for the second 
brood of larvae. This means ttiat the beetles of both sexes are 
sexually mature when tbey emerge from the pupae, or that they 
mature very rapidly and copulate within a very brief period after 
assuming the imaginal form, The accuracy of these obeervatione 
I do not question; but neither do I admit that I am in error in 
claiming that in New Jersey, north of New Brunswick, there is 
only^ single brood of this insect. 

Hy acquaintance witb the tieetle at New Brunswick began in 
1889, In which year I protected the targe nnm>>er of elms in and 
near the college campus and about the Experiment Station by 
spraying with a London purple mixture. In the Report of tbe 
College Experiment Station for 1888, Dr. George D. Hulst, my 
predecesor in office, had stated that there were two broods of 
the insect annually; and an the appearance of the summer brood 
of beetles, I made ready to spray again as soon as tbe second 
brood of larvee should t>egin to appear on the protected trees. 
They never did make their appearance, and I was unable to find 
a second brood on any other trees in the city. Dr. Hulst, in re- 
sponse to questions, informed me that he had noticed only one 
brood of larvES in 1888; but there had been a cyclonic storm 
about the time they became mature, which freed the trees and 
covered the ground beneath them with thousands of the slnga, 
only a Uff of which ever found their way bask to their food. 
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To tbiB deatructlou he attribuled th« abwnce of the second brood 
which published accountB led him to expect. I recorded theae 
hcts in m; Report for 1BB9, claiminK positively that there was a 
aingle brood only at New BrunKwlck. Hy ohaer rations, carefully 
repeated in 1890 and 1891, simply coafirmed this conclasion. 

These observations were presented at a meeting of the Entomo- 
logical Club of the A. A. A. S., and, though h« oould not gainsay 
my facta. Dr. Riley yet doubted the correctness of my conclusion, 
as his pa| er in Science also shows. I therefore resolved to repeat 
my work jet more carefully in 1893 and to make It conciusire if 




poesil>le. The Rrst signs of the beetles were noticed on Hay 17, in 
the form of einall round holes eaten in a few leaTps; on the 19th 
a few of the beetles were seen, and after that date they increased 
rapidly in niimberit for some time. The weather for a few days 
was cold and wet, the insects were alugicisb, and no eggs were 
observed until Hay 29. For special observation I selected a small 
tree between my home and the laboratory, which I passed several 
times daily, could see all parts of easily, and which was a prime 
favorite with the inaecls. 

Eggs began hatching June 0. while yet ovipoeitlon continued. 
After the middle of the month the hibernating beetles diminished 
In number, and on the 80th not a beetle could be found. June 
39 the first pupa were formed and larvse matured daily thereafter 




1% greater abundance. At this date a very few u n hatched egg- 
clasteni were yet to be found, but of those collected, only one 
mua gave larvse July I. Since that dat« and up to date of writ- 
ing (&ug. 1), there has not lieen a cluster of eggs on any tree that 
I have esamined, and I have closely scanned many docens, large 
and amall. E^ly in July I nathf red in over 300 pupe and mature 
IftrvB under the observed tree, and placed ihem in breeding-cages 
and jars Adults began to appear July 8, and very rapidly theie- 
after id the open air aa well as in my cagee. It is interesting to 
note that oa Jaoe SO, when I secured tbe first pupa. Dr. Riley 



already had egstt of a second brood. The beetles bred by me fed 
readily and abundantly for nearly three weekB, and then mors 
slowly, until at this time they refuse to feed entirely. During all 
this time there bas not been a copulation nor an egg-maaa In any 
jar, nor have I observed a copulation or an egg-mass in the open 
air. On July 80 1 observed a disposition on the part of my insects 
to refuse food and to bide tmong tbe dry leaves. I therefore 
selected a considerable number of tbem of both sexes for examina- 
tion. Id all. tbe sexual structures were immature or undeveloped. 
In the male it was difficult to get the testes, because they were 
mere empty thread-like tubes. In the females the ovaries were 
mere bundles of tubes without even partially- developed eggs. I 
gathered rather more than forty specimens from tbe trees, and 
found tbe same state of sfTairs, except that in one specimen tbe 
ova had begun to develop. This moroing I selected a few freah 
and fat specimens — all females, aa it proved — and though tbe 
abdomen was much diateodeiJ, the distension was caused by the 
fully-dilated crop and stomach, and the ovaries were yet less d^ 
veloped than in any previously examined. Soon after the beetles 
appeared in May. 1 examined a number of them and found tbat 
in all the sexual structures were fully matured. In the males the 
testes were quite rigid coils, which were easily removed entire, 
while in the femalee the ovaries so completely flUed the abdominal 
cavity that it was Impossible to open it without detaching or 
crushing some of ihe eggs. The beetles earliest matured are now 
seeking winter quarters. 

I consider ray observations, now carried on for four years In 
succession, as conclusive of the fact that at New Brunswick, N.J. , 
there is only a single brood of this specin annually. I present 
herewith figures of part of one ovary (Fig. 1) of a beetle taken 
Hay 3S, in which the oviduct and part of the developed eggs are 
removed ; of the ovaries of a beetle taken July 80 on the trees, in 
which they were best developed of all those examined (Fig, S) ; 
and of the ovaries of a specimen three weeks old (Fig. 8), with 
which all the others thai were examined agreed In that they wen 
at least no more developed. All the figures were made by the um 
of a camera with a Zentmoyer binocular stand, 2-incb objective, 
a eye-piece, and d rawing- bos rd six inches from camera. The 
vagina is not shown in Fig. 8, but Is as large as that shown at the 
base of Fig S, and this is the only structure that has the full siie. 
I have not considered it necessary to figure tbe male organs, ibough 
tbe difference between spring and summer beetles is equally 
strikiDg, In none that I examined did I find anything like a de- 
veloped testicle. John B. Smith, Sc.D. 
Ratfsn C^afs, Aug, 1. 



Wheat Rnst and Smut. 



As a general rule the Bulletins issue'l from the various Stale 
Agricultural Experiment Stations, while not notable for the 
amount of original matter they contain, are fairly accurate in 
their statements, and their recommendations are to be relied upon. 
Oocasionallj errors creep in, some of them the result of haste in 
compilation, others tbe result of not being conversant with th« 
latest information on the subjects discussed. In the former cate- 
gory must be placed the statement made in Bulletin So. 88 of the 
Michigan Agricultural Elxperiment Station that wheat rust can be 
succeitsfully treated by what is known as the Jeneen hol-water 
method; that is. immersing the seed in water having a temiiera- 
ture between 183" and 189" F. Wheat rust has been long under 
investigation. It has caused a loss of about £2,000,000 sterling 
annually in Australia, and it is safe to say tbat there is not a 
country or a State where wheat is grown that has not suffered 
from its ravages. The fact is that while wheat nut is described 
and illuHtrated in the Bulletin in question, tbe treatment for pre- 
vention of wheat tmut is given. It iit neeiile^s to say that what 
B applicable to one is not to the other. Fanners who expect to 
prevent wheat rust by the hot-water treatment will be sorely dis- 
appointed. Perhaps their disappointment will result in making 
them question, without cause, however, the benefits to be de- 
rived from treating for smut. Between the two diseases there is 
a vast dilTerence; one (ru^t) attacks the leaves, the other (smnt) 
attacks the grain. In the latter case treatment of seed will be 
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limiftflrlfil. In ihti tormtfr it will do no good whaterfr. Tbi« It 

mninly ln^tHiifM* in thn formi'r InfM^tion tak«« place probably bj 

ni«'«n« of N|Kin'M (liNNi*minaU*d by thi* wind, no that whole fleldii 

MMiti bMMHiio irif<M*tii<i. It cannot he df'oied that ao effectual 

rwutaly for whi*at runt in still a gr^t denlderatum. 

Joseph F. James. 
WMbioftofi. a (;., Auf . ft. • 

The Ancient Libjao Alphabet. 

In Heimce^ July 15, Dr, Brinton has aome remarks on this sub- 
Jf'ot, whinh I hnvo road with surprise. The old Libyan alphabet, 
\w sayii. *' ap|)onrs to have k)een in common use among the Berber 
trilM.*N of north Africa long liefore the foundation of Carthage (I), 

• . • and in its forms is almost entirely independent of the Phoe- 
nician IcttifrH (2). It is composed of consonants called tiflnar (3), and 
voweI-|)oints, known as tiddebakin. The latter are simple dots (4), 
the former are the lines of a rectangle, more or less complete (5). 
Hc*veral of them are found in the oldest Etruscan inscriptions (6). 

• • . The writers who have given especial attention to this little- 
known subject are Faidherbe, Duveyrier, Halevy, BiFsuel, and, 
recently, Dr. Coliignon (7)." 

To avoid re)>etition, and facilitate reference, I have numbered 
the points in this passage oo which I should like to offer a few 
observations. 

1 and 2. What authority has Dr. Brinton for referring this 
alphabet to pro-Corthagenian times, and for stating that its forms 
are almost entirely non-Phoenician ? I have hitherto regarded the 
Punic origin of the Libyan letters as an established fact accepted 
by all epigraphists of weight, and notably by Mommsen, who un- 
hesitatingly recognizes their Semitic descent: *'The Libyan or 
Numidian alphabet now as formerly in use amongst the Berbers 
in writing their non-Semitic language is one of the innumerable 
offshoots of the primitive Aramaean type. In some of its details 
it seems even to approach that type more closely than does the 
Phoenician itself. We are not, however, therefore to conclude 
that the Libyans received it from • immigrants older than the 
PhcBnicians. It is here as in Italy, where certain obviously more 
archaic forms do not prevent the local alphabet from being re- 
ferred to Greek types. All that can be inferred is that the Libyan 
alphabet belongs to the Phoenician writing older than the epoch 
when were composed the Phoenician inscriptions that have sur- 
vived to our time" (History of Rome, iii., 1). 

It follows that the Numidian ancestors of the Berbers received 
their writing system from the Carthaginians, earliest Phoenician 
settlers on the north African sea-board, and, consequently, that the 
Libyan alphabet had no currency ** long before the foundation of 
Carthage." The archaic forms referred to by Mommsen were the 
forms in use in Tyre and Sidon in pre-historic times, whereas the 
extant Phoenician inscriptions date from historic times; hence 
the discrepancies between the latter and those preserved by the 
Berbers, most conservative of all peoples. 

tf. Not the conponants alone, but the whole system (mainly, of 
course, consonantal as being Semitic) is called *' tifinar,*' or rather 
**tifinagh." The sounds ^^ and rh interchange in the Libyan 
dialects {Ohet and Rhet; Mdghigh and Melrhtrhj etc.), so that it 
is not always easy to decide which is the original sound. But 
here there is no doubt that gh is organic; and Barth, for instance, 
always writes Tefiruigh, plural Tefinaghen : *< There was in par- 
ticular a man of the name of Sdma, who was very friendly with me. 
On reading with him some writing in T^finaghen^ or the native 
Berber character, I became aware that this word signifies nothing 
more than tokens or alphabet. For as soon as the people beheld 
my books, and observed that they all consisted of letters, they ex- 
claimed repeatedly, * Tefinaghen — ay — Tefinaghen ! ' " (Travels, 
v., p. 116). There is, however, more in this word than Barth 
was aware of. When stripped of the common Berber prefix te, it 
reveals the **Finagh," i.e., ** Phoenician," or "Punic" origin of 
the letters in their very name. Note the stress still falling on the 
root^tt, as in Poeni. 

4 F. W. Newman explains Tidebdkha (pi. lidebdkhen) to mean 
** a dot on or under the letter*' (Foca&.), in fact any diacritical 
mark of the kind, and not merely vowel signs. Some, however, 



are doubtless used to voice the consonants, as in Hebrew. like 
other Semitic alphabets, Tefinagb had originally no vowels, but 
only three breathings, transformed in some systems (Greek, Italic) 
to pure voweb, in others (Cufic, Arabic) to semi- vowels and 
vocalic bases. But all this merely tends to strengthen the view 
that the Libyan is a Semitic alphabet. 

5. This statement is to roe unintelligible. In the pubUsbed 
Libyan alphabets (Fr. Ballbom, *' Alphabete orientalischer und 
occidentalischer Sprachen,'* p. 8 ; Hanoteau, *< Essai de grammaire 
de la langue tamachek,"* and others) curves occur quite as fre> 
quently as straight lines, while acute decidedly prevail over right- 
angles. Of the eight letters copied by Barth (I. , p. 274) two only 
can be described as " more or less complete rectangles," forms 
which are certainly less common than, for instance, in Hebrew 
and Estranghelo. 

6. It would be strange if resemblances did not occur between 
the Libyan and the characters of ''the oldest Etruscan inscrip- 
tions," seeing that both have a common Semitic origin, the former 
directly through the Phoenician, the latter indirectly through the 
archaic Qreek. But such resemblances obviously lend no color to 
Dr. Brinton's peculiar views regarding Libyco- Etruscan linguistic 
affinities. 

7. Of the writers here referred to, Faidherbe and Hal6vy alone 
can be regarded as specialists. On the other hand, there are 
serious omissions, such as Dr. Oudney, who in 1822 first discovered 
the existence of the Berber alphabet; F. W. Newman. * 'Patriarch 
of Berber philology ; " Mommsen and Hanoteau, as above ; lastly, 
A. Judas, who was the first to clearly establish the Phoenician 
origin of these characters in a paper entitled *' De TEcriture libyco- 
berber," contributed to the Revue ArcMologique for September 
1862. A. H. Keanb. 

Broadhont Qardans, London, N. W. 
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Handbook for the Department of Cfeology in the U. S. National 
Museum. Part I. Qeognoay. — The Materials of the Earth's 
Crust, By Oeoroe P. MsBRnx. Washington, Government 
Printing Office, 1892. 89 p. 12 pi. 

The U. S. National Museum is probably the greatest institution 
of its kind in this country. The museums located in New Yorb^ 
Cambridge, Boston, Philadelphia, and other large cities present to 
the residents of those places and to students many facilities for 
study. This is particularly the case with the American Museum 
of Natural History in New York and the Museum of Comparative 
Zoology in Cambridge. But neither one of these has been planned 
upon so extensive a scale, or is destined to attain such mammoth 
proportions, as the National Museum at Washington. The coun- 
try at large is familiar with some things to be found at the 
museum from the numerous expositions at which displays of its 
treasures have been made; but no one who has not visited and 
lingered long in its great but crowded quarters at the National 
Capital can adequately realize the broad foundation upon which 
it is based, or the immense variety and scope of its collections. 
There are gathered together here materials which cover all human 
arts and all the natural sciences — anthropology in its widest 
sense, from the rude, chipped-flint implement of palaeolithic man 
to the delicate Sevres china of civilized man; rocks and fossils 
from the most ancient formations to the most recent; animal 
forme from the minutest insect that fiies to the hugest creature of 
land or sea. Scarcely an object, indeed, in which man has had 
aught to do, or to find interest in, but is to be found here. 

The collections are not, either, lying idle. A large corps of 
curators is constantly at work, either arranging the old coll|p- 
tions or studying and comparing the new. The results of these 
studies appear from time to time in the Proceedings of the Museum 
— a publication scarcely known to the public at large even by 
title, on account of its limited circulation — or else in the Annual 
Reports of the Museum, which are more widely known from being 
distributed as congressional documents. Unfortunately, these 
last usually appear from two to three years after the date they 
are stated to be reports for. 

In the early days, whm the Smithsoniaa institatioii was the 
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repository for the national collections, these reports touched but 
lightly upon the vast amount of material stored away. Within 
the past five years, however, aud since the National Museum has 
become recogn^ized as the place where all government expeditions 
shall deposit the material collected by them, a large volume has 
been annually devoted to this branch alone. Those which have 
been issued are filled with information upon a great variety of 
subjects, although special attention seems to have been devoted 
to ethnology. Naturally, other matters are treated of, and it is 
likely that, in the future, place will be given to all departments as 
fast as the several curators find time or see fit to devote their at- 
tention to making the collections under their charge known to the 
outside world. 

The article under review, for it is merely an excerpt issued un- 
der a separate cover from the Report of the Museum for 1890, and 
covering pages 503-591 of that report, is one which, while designed 
to be a handbook for the collections, is in reality a condensed ac- 
-count of the rocks forming the earth's crust. In it one will find 
concise descriptions of the sixteen principal elements that go to 
make up rock masses; a list of the original and secondary minerals 
of these rocks ; an account of the macroscopic and microscopic 
fltructure of rocks; the chemical composition (in brief) and the 
color. The most extensive portion of the handbook, however, is 
that which deals with the kinds of rocks. Under this head we 
have described the four varieties of (1) aqueous, those formed 
through the agency of water either as chemical precipitates or as 
sediments; (2) CBolian, those formed from wind-drifted meterials; 
(8) metamorphic, those changed by dynamical or chemical agents 
from an original aqueous or igneous origin ; and (4) igneous (erup- 
tive), those brought up from beneath the surface in a molten con- 
dition. It is not necessary to go into details as to all these classes, 
or to mention the various divisions made of them; an extract or 
two will serve to show the character of the remarks. For exam- 
ple, under Chlorides we read : — 

** Sodium chloride, or common salt, is one of the most common 
constituents of the earth's crust. From an economic standpoint 
it is also a most important constituent. It occurs in greater or less 
abundance in all natural waters, and, as a product of evaporation 
of ancient seas and lakes, it occurs in beds of varying extent and 
thickness among rocks of all ages wherever suitable circumstances 
have existed for their formation and preservation. Salt-beds from 
upwards of a few inches to thirty feet in thickness occur in New 
Tork State and Canada, while others abound in Pennsylvania, 
Virginia, Ohio, Michigan, and Louisiana. There are also numer- 
ous surface deposits, of great extent, in the arid regions of the 
West" (p. 5S8). 

Under the head of Siliceous group ^ infusorial or diatom aceous 
earth, we find the following: — 

" This is a fine white or pulverulent rock composed mainly of 
the minute shells, or teats, of diatoms, and often so soft and friable 
as to crumble readily between the thumb and finger. It occurs 
in beds which, when compared with other rocks of the earth's 
crust, are of comparatively insignificant proportions, but which 
are nevertheless of considerable geological importance. Though 
deposits of this material are still forming, e.g., in the marshes of 
Yellowstone Park, and have been formed in times past at various 
periods of the earth's history, they appear most abundantly asso- 
ciated with rocks belonging to the Tertiary formations. 

*<The celebrated Bohemian deposit is some fourteen feet in 
thickness, and is estimated by Ebrenberg to contain 40,000,000 
shells to every cubic inch. The Australian specimen exhibited is 
from a deposit four feet in thickness. In the United States, beds 
are known at Lake Umbagog, New Hampshire; Morris County, 
New Jersey; near Richmond, Virginia; Calvert and Charles Coun- 
ties, Maryland; in New Mexico; Graham County, Arizona; 
Nevada; California; and Oregon. The New Jersey deposit covers 
about three acres, and varies from one to three feet in thickness; 
the Richmond bed extends from Herring Bay, on the Chesapeake, 
to Petersburg, Virginia, and is in some places 80 feet in thickness; 
the New Mexico deposit is some six feet in thickness and has been 
traced some 1,600 feet; Professor LeConte states that near Monte- 
rey, in California, is a bed some 60 feet in thickness; while the 
gtalogistB of the fortieth-parallel survey report beds not less than 



800 feet in thickness of a pure white, palebuff, or canary-yellow 
color as occurring near Hunter's Station, west of Reno, Nevada. 

** The earth is used msinly as a polishing powder, and is some- 
times designated as tripoHte. It has also been used to some ex- 
tent to mix with nitro-glycerine in the manufacture of dynamite. 
Chemically the rock is impure opal*' (p. 540). 

It is in such books as these that the young student finds his best 
helps. The information given is accurate; the paths are made 
pleasant; the rough places are smoothed. It is greatly to be de- 
sired that the other departments of the Museum may have as 
useful descriptions of their contents. Joseph F. James. 

Waahlngtou, D.C., Aug. 8. 

Phases of Animal Life, Past and Present. By R. Ltdekker. 
London. Longmans, Green & Co. 8®. $1.50. 

This admirable series of essays, which was originally published 
in Knowledgey has been reprinted in an attractive form both as re- 
gards typography and illustrations. The essays are concisely 
written, and reveal a wealth of knowledge on the part of the au- 
thor. The explanations of scientific discoveries and conclusions 
are neither too elementary nor too technical, and the essays will 
be read with pleasure as well as profit by anyone interested in 
zoological lore. 

The earlier and the closing chapters of the book are devoted to 
the consideration of various morphological adaptations, such as 
protective armor, the modifications of limbs for flying and swim- 
ming, and the forms of teeth and horns. The author then takes 
up the fossil reptiles, describing the characteristics of the ichthyo- 
saurs, plesiosaurs, and dinosaurs, and explaining the differences 
between them. Other chapters relate to the tortoises, the extinct 
gigantic birds, the egg-laying and marsupial mammals, and other 
animals whose structure and history are of special interest. There 
is for the most part no close connection between the various 
topics, but they are all important and worthy of attention. 

In the treatment of morphological subjects Mr. Lydekker makes 
use of certain metaphorical expressions which may possibly mis- 
lead the unwary reader. Various modifications are spoken of as 
if they resulted from the conscious, intelligent action of the ani- 
mals concerned. It is stated, for example, that the ancient ouiil- 
clad fishes *' appear to have come to the same conclusion as the 
more advanced divisions of the human race, that a massive armor 
for the protection of the body is an encumbrance " (p. 7). Again, 
the reptiles " held divided opinions as to whether a bony coat of 
mail was or was not a thing to be retained as a permanency." 
Such expressions are calculated to induce a wrong way of looking 
at things unless, indeed, the Lamarckian idea that modifications 
result directly from the efforts of organisms is to be accepted. 

One is surprised to find in the writings of so good a naturalist 
as Mr. Lydekker the statement, or insinuation, that the separation 
of the amphibians from the reptiles is due to **that tendency to 
multiply terms for which they (the naturalists) are so celebrated" 
(p. 8). Mr. Lydekker, of course, well knows and, indeed, takes 
pains to explain, that the separation was made on account of the 
fact that the typical representatives, at least, of these two groups 
are very different both in structure and mode of development. 
There have undoubtedly been many instances in which naturalists 
have coined new names unnecessarily, but this is certainly not a 
case in point. 

These are small defects, however, and are entirely overbal- 
anced by the excellencies of the book. It deserves and will re- 
pay perusal. 

AMONG THE PUBLISHERS. 

*' The Delaware Indian as an Artist " is the subject of a fully 
illustrated paper by Dr. Charles C. Abbott, to appear in The Popu- 
lar Science Monthly for September. The objects of art which are 
represented include carved-stone gorgets, a wooden spoon-handle, 
wooden masks, and other carvings, many of them showing much 
skill. Professor J. S. Kingsley will describe **The Marine Bio- 
logical Laboratory at Wood's Holl,'' giving pictures of its build- 
ing and interior arrangements. Something is told also of its 
neighbor, the laboratory of the United States Fish Commission. 
Surgeon George M. Sternberg, U.S.A., will have a paper on <*In- 
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feotioiu Diseases: CausaiioD and ImmunitT," giring tbe facts 
that have been efttablished in this Beid np to date; and 'A Further 
Stud; of loToluntary MnTements," b; Proferaor Josepb Jastrow, 
BapplenKnti&f; a prevlouB paper on this subject, will appear. 

— Charlee Scribner's Sods issued on Aug. B Stevensoo's long- 
expected boob on ^moa. entitled "A. Foolnole to History," being a 
narraiire of the varied history of that island for the past eight years. 

— J. B. Lippineott Company's August Bulletin of New Publica- 
tions contains, among other annouucemeuta, the Tollowing: "Pho- 
togrsphy : Its History, PmresaPB, Apparatus, and Materials. Com- 
prising Working Details of all the more Important Methods," by 
A. Brothers. In tbe preparation of this work, the author's aim 
has been to produce a Handbook for the Use of Studentsof Photog- 
raphy, which should gire the results of practical eiperience, and 
Include — as far as possible within a moderate compass — infor- 
mation gathered from many sources, and not readily accessible. 
The newer methode have been dealt with in sufBcient detail, and 
special attention given to the processes in use prior to the intro- 
dnction of the gelatino-bromide method. Some of these processes 
are in danger of being neglected through the facilities which the 
□ewer methods have introduced. But, as Professor Brothers 
demonstrates, the new processes do not give results equs] to tbe 
old. and are totally unsuitable forsome purposes — such as making 
negatives for photo- lithography, and in various other wb.tb. 
Where practicable, tbe plates illustrate the processes dfscribed, 



thus making the work distinctly more serviceable to students. 
" In Starry Realms : a New Work on Astronomy," by Robert S. 
Ball; "liegional Anatomy in its Relation to Medicine and Sur- 
gery," by Qeorge HcCIellan, H.D.i "Steam Boilers: their De- 
fects, Management, and Construction," by R. D. Monro. Of 
books in press, " A Short Course on Zoology Designed for High 
Schools and Academies," by C, De Hontniahon and H. Beaure- 
gard; translated and adapted for American schools by Wm. H. 
Greene, M.D. "Recent Rambles, or in Touch with Nature," by 
Charles C. Abbott, M.D. 

— Ginn ft Co. have nearly read; " German Orthography and 
Phonology," by Oeoige Hempl, Assistant Professor of English in 
Michigan University. They will publish in the fall "Fourier's 
Series, and Spherical, Cylindrical, and Ellipsoidal Harmonics.'* 
with applications to problems in mathematical physics, by W. E. 
Byerly. 

— Outingr for August opens with the Brat instalment of Wheel- 
man Frank Q. Lene's description of a cycling tour around the 
world. The rider is at present somewhere on the broad western 
plains, en route for the Pacific coast, and during his Iwo-year 
jaunt he will traver^ Japan, China, India. Persia. Turkey, Aus- 
tria, Germany. Holland. France, England, Scotland, and Ireland. 
Mr. Lenz will communicate his experiences to Outing from con- 
venient points of his journey, illustrating his articles by photo- 
graphs taken by himself. The opening chapter describee the trip 
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uroM tb« Alt^faanies from PitUburgh via Washington I 
York, and is profuxely illustrated. 



— The experiment station of Cornell Uoiveraity conducted an 
experiment in 1890, shonring very decided beneficial results from 
removing the tassels from a part of the growing corn ; their calcu- 
lationa showing about fltt; per cent gain from the rows from 
which the tassels were removed over the alternate rows on which 
the tassels were allowed to remain. This remarkable showing 
caused a similar experiment to be undertaken at the Ohio station 
in 1891. Thirty- two rows of com, running over quite uniform 
land, were selected upon which to make this trial. On Aug. 1, 
the tassels were pulled from each alternate row. At cutting- time 
four rows, having the tassels removed, were cut and shocked to- 
gether, then Tour rows from which the tassels were not removed 
were shocked together. Continuing this throughout ibe thirty- 
two rows, they had when done four shock rows of each. When 
husked these shock rows were weighed separately. They also 
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separated the merchantable from the unmerchantable com, and 
calculated the yield of each separately per acre. They Bnd that 
the unmerchantable corn frgm the four plots from which the 
tassels were removsd averages 2fl percent, while the averages from 
the other four rowa is 31 per cent unmerchantable. The calcula- 
tions also show that the average yield per acre is about one bushel 
lees than where the corn was left undisturbed, tt is probable that 
the tassels were not removed in this experiment early enough. To 
insure or even make possible beneBcial results from removing tas- 
sels, the pulling should he done as soon as they appear, and before 
the Stalk has weakened itself in an attempt to perfect the tassel. 
The theory upon which this experiment is based is that the strength 
that would otherwise go to the maturing of the tassel and prodno- 
tion of pollen is diverted to the use of grains, and from their more 
complete development more corn is produced. The fodder in this 
experiment was not weighed, because back-water from a high 
river damaged it to such an extent as to make the weight unre- 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 

874 BROADWAT, HEW TORK 
A TEMPORARY BINDER 
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taken out or replaced without dis- 
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are not mutilated for subsequent 
permanent binding. Filed in this 
binder, Scunctxi always convenient 
for reference. 
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THE BIRD ON ITS NEST. 



BY MORRIS QIBBS. 



Although many interesting: points in relation to the nest- 
ings habits of our friends, the birds, have appeared, I have 
yet to see anything concerning the position which the pro- 
spective parent assumes while incubating. The subject has 
been of much interest to me, and in the past years many 
observations have been made, which plainly indicate that 
the proprietors of nearly all nests *'have their exits and 
their entrances.'' Many there are, as the kiugBshers, wood- 
peckers, and other species, which reach their eggs by a 
single opening or burrow, and these of necessity must 
emerge from the same source; but all seem to have a well- 
defined position in sitting, as we shall see. 

All can remember the attitude of the domestic hen, turkey, 
or goose, and how rarely this position is changed; and with 
the wild bird the tendency to a shift is even less, for with 
barn-yard fowls we can alter their posture by placing a 
board in a variety of positions about the nest, but with the 
inhabitants of the wood any interference generally results 
in desertion. The robin when building her nest often tries 
how her brooding breast is to fit the growing structure, and 
this, too, when a bare, flat platform gives no indication of 
the elevated sides to follow. Later, the male sits in the 
forming cup, and speculates, probably, on the outcome of 
his efforts, and views the outlook from the crotch. During 
the four days of egg-laying the female is not on, or rather 
in, the structure to any extent, unless the weather is cold or 
wet, and she assumes almost any position. It is only after 
the duties of incubation begin, a period which lasts fourteen 
days to a dot, that the robins adopt a standard, shared in by 
each of the pair. The male, who shares in the duties of 
sitiincr. when going to take his trick, almost invariably flies 
towards his mate in the same path, and arriving at the back 
door, just as his feet are about to touch the edge, the female 
is seen to dart forward between the branches which comprise 
the front door. This front door, as I prefer to call it, is then 
really the exit, and toward it the incubating bird always 
points her bill. It never directs toward the tree-trunk, and 
generally points towards an open space in the foliage when 
in a thick-leaved tree or bush. 

With all birds, so far as I am able to learn, the exit is a 
point of observation for the sitter, from which it can get a 
view of friends and foes. The owls and hawks from an ele- 
vated position can command a fine view of the surroundings. 
With all aquatic birds the sitter almost invariably occupies a 
position presenting toward the water. Shore birds, as the 
sandpipers, rest on their nests in a f>osition to best view the 
stream or pond. Rails and gallinules face the water, the 
latter usually building so that they can plunge from their 
homes directly into their favorite channels. The loon, who 
builds, or rather forms, its nest away out from shore in a 
mass of vegetable matter, usually the foundation of an old 
miukrat'a bouse, invariably faces the open, deep water. From 



that position it can slide into the lake at a second's notice. 
Anyone can prove this position of the loon by examining the 
premises when the owner is away. The nest proper is merely 
a trough-like depression, evidently formed by the bird's efforts 
at hollowing, rather than in building up the sides. This 
oblong depression is a foot and a half long and o ^er ten 
inches wide, and the eggs are always placed from three-flfths 
to two- thirds of the distance from the front end. 

In a large number of nests of the brown pelican, which I' 
examined on an island in Indian River, Florida, all gave 
evidence that the old birds sat in one position, usually with 
the front to the water. It was interesting to note, that, 
although the very young birds, which occupied many of the 
nests, assumed no regular position, the larger young nearly 
all presented towards the shore. 

In the case of rufl^ed grouse and quail, the position occu- 
pied while on the nest is invariably that which gives the best 
view of the surroundings from the more or less concealed 
retreat. Who ever heard of a grouse's nest where the old 
bird faced into the brush pile or toward the stump or log? 

The arboreal sparrows, vireos, and many other smaller 
birds usually sit upon nests built on horizontal limbs, with 
the head from the trunk, and when the nest is much elevated 
the position is usually chosen so that the sitter will face the 
prevailing wind. Birds will nearly always, when on or off 
the nest, face the wind; and, if observations are taken, 
nearly all birds on the nest will be found in one position if 
a strong wind is blowing. 



FOOT DEFORMITY AS THE RESULT OF UNSCIEN- 

TIFIC SHOES. 

BY W. M. L. COPLIN. M D. , AND D SEVAN, IC.D. 

In approaching the subject of scientific foot-dress, one of 
necessity combats the traditions, experiences, and fashions 
of centuries. If we are to judge of the foot coverings handed 
down to us as relics from the courts of France, Spain, Eng- 
land, and Germany, we can but conclude that for an ex- 
tremely long period of time, probably eight or ten cen- 
turies, tlie dressing of the human foot has been, even in the 
so-called civilized countries, but slightly different, and only 
in degree, from the customs of the followers of Confucius 
for thousands of years. Fortunately for art, unfortunately 
for the history of civilization, so called, the artist of olden 
as well as modern times has not copied, except in portraiture, 
the cramped foot, the narrow toe, the elevated heel, and the 
pinched instep, which have long accompanied the human 
foot. It seems reasonable to suppose, however, that the 
Roman artist and critic, and the Grecian as well, fully at- 
tempted to give us the perfect foot as found in the well-devel- 
oped Grecian woman of the day. The sandals worn at the 
time when Rome was in her splendor were undoubtedly so 
constructed as to atTord ample opportunity for the develop- 
ment of the foot, and exhibit the beauty of its conformation. 
The gladiators, if we are to judge of their physique by the 
rude representations which are handed down to us from 
their times, trained in extremely loose-fltting sandals, and 
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fought their battles in ''shin buskins,'^ rarely wearing any 
foot covering at all. 

The first criminal step taken was that of lacing the entire 
shoe; this error led rapidly to the pinching of the foot, and 
in order to retain the foot well forward in the shoe the high 
heel became a necessity. This is not the histological reason 
why the high heel was first put on the shoe, but it is evident 
to the thinker that, with the narrow toe worn during the 
reign of Queen Elizabeth, it would have been practically 
impossible to have prevented excoriation and severe rubbing 
of the heel had the shoe remained flat; hence to prevent 
this the heel was elevated, and the foot shot forward to the 
toe of the shoe, and its return toward the heel prevented by 
the elevation of its posterior extremity. 




FIO. 1.— Infant's foot, noTor worn a shoe. Scale, Uiree^ighttafl of an inch to 
one inch. 

This can be but a brief risum^ of the history of the im- 
proper foot-wear; it is sufficient to say, that, as fact, the 
wooden shoe or the cast shoe is more conducive to maintain- 
ing the normal contour of the foot than the pinchy leather 
shoe. 

To return to the consideration of our subject proper, aside 
from the influence of evolution upon the human foot, we 
are to remember that the foot of a child as nearly represents 
the ideal of a perfect foot as anything of which we can con- 
ceive; so, taking that for a basis of our observation, let us 
glance for a moment at the essential features in maintaining 
the beauty of this small piece of God^s handiwork. 

As briefly outlining the course which the deformity of the 
foot pursues as the result of improper shoeing, the accompany- 
ing diagrams are presented. They are in no sense pictures, 
and are made by placing the foot upon paper and carefully 
tracing a continuous line around it; the same is true of the 




Pip. 8.— Five year-old chlU'a foot, Bb( wlog beginning deformity. Scale, two- 
elghttafl of an Inch to one inch. 

shoe except that it is drawn in broken lines. It will be ob- 
served that the broadest part of Fig. 1 is at the tip of the 
toes, that the toes are separated, that the pencil line can be 
readily made between the toes without displacing or pushing 
them aside. The foot is almost triangular in shape; from the 
tip of the little toe, a line projected backward will touch 
almost the entire length of the foot, and the inner margin of 
the big toe being continuous with the line at the side of 
the foot. The toes are straight, and when turned up, 
that is, fully extended, they will be separated from each 
other and evince perfect freedom of motion, both flexion and 
extentiou in all the phalanges. The instep is well arched, 
both on the plantar and dorsal surfaces; the foot is pliable; 
and, when extreme flexion is made, it will be manifest in the 
arch as well as in the toe ; the heel is not found extending 
backward, it is round from above downward posteriorly and 
from side to side; there is no sharp angle, and the thicken- 



ing of the plantar skin begins gradually. This foot has 
never worn a shoe, and therefore does not show any of the 
evidences of the slowly developing deformity. Next we will 
consider the foot of a child five years old (Fig. 2). It will be 
observed that the great toe is beginning to deflect towards its 
fellows; the little toe deflects slightly towards the inner side 
of the foot; the greatest width of the foot is no longer at the 
tip of the toes but at the metatarso- phalangeal articulation ; 
the toes can be but slightly separated by voluntary effort on 
the part of the individual. The toes are beginning to show 
slight stumping, and the overriding of the little toe and of 
its neighbor is beginning to manifest itself. The foot, 
although fat and plump, has not the smoothness, softness, 
and roundness which the infantile foot possesses. A line 
drawn from the heel along the outer or inner margin of the 
foot but slightly touches the great toe or the little toe at its 
base, and neither of them at their flrst phalangeal articula- 
tion. The tracing of the shoe shows exactly how the foot 
must be compressed in order to adapt itself to the shoe; and 
it is to be remembered that these drawings were made upon 
the outside of the shoe, and the foot must go on the inside of 
the covering of which this is an outside tracing. The nar- 
rowing of the toes must inevitably follow this pinching. 

Passing on to the next degree, we have that of an adult 
foot (Fig. 3). The deformity here is sufficiently well marked to 
speak for itself; a step further it becomes more marked, and 
reaches its climax in Figs. 4 and 5, where we have a later stage 
thoroughly represented. Here the great toe is overriden by 




FiO. 8.— Adult's foot, showing increabed deformity. Scale, one-eigth of an 
inch to one inch. 

the second toe, which lies parallel with the third toe; they 
are stumped, with nails and sides flattened. The fourth toe 
bends under the third toe. The bend at the first and second 
phalangeal articulation is angular, and both angles are sur- 
mounted by corns. The little toe bends far under the fourth 
toe, and at the metatarsophalangeal junctions of the small 
toe and of the great toe articular enlargements are well ad- 
vanced. Lines drawn along the outer and inner margin of 
the foot no longer touch either the great or little toe. The 
heel now projects backward as a result of the lacing to which 
the ankle has been subjected. The foot is flattened in the 
sole, and in some cases enlargement will be observed in the 
tarso- metatarsal articulation of the great or, more com- 
monly, the little toe. These changes, as represented by the 
above succession of flgures, are but the history of one foot, 
if it could be followed from infancy to adult life or later. 
The skin of the sole of the foot will be thick, and in no small 
number of cases corns will be situated either upon the heel 
or internal or external ball of the foot. During the develop- 
ment of these deformities the gait of the patient — for by 
this time the sufferer is a patient either of the doctor or 
the chiropodist — will have materially changed. Instead of 
the free, swinging gait of childhood and youth, easily and 
comfortably maintained, we have now the mincing, narrow 
gait with evident unsteadiness in the ankles, a tendency to 
prevent pushing forward of the foot and a manifest effort 
required in ascending or descending stairs or steps. There 
is a poorly developed calf as a result of the heel being highly 
elevated. The leg is narrow and flat; the calf is deficient 
and the tendo-aehilles prominent. Climbing stairs, or go- 
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tag up hills, or working bicycles or pedals, or atanding^ 
OD tip-toe, or danciog, tires out the calf, produces pain in 
the hamstring muscle and a neakaess in the back. These 
conditioDB are not rarely ascribed to ingrowing toe- 
nails, corns, or a tender foot, while in fact the; are the 
legitimate outgrowths of slowly developing anatomical de- 
formities. Added to the improper shape of the shoe and its 




poor construction, we have the element of bad leather with 
stiff inflexible joining, all going as important factors of the 
development of the deformity. The question of the arrest 
of these changes, the prevention of deformity, lies, of course, 
entirely in properly made shoes. The shoe should certainly 
he the same width from the metatarso-phalangeal articula- 
tioi to the tip of the toe. Crowding should be prevented. 
Tlie soles should be flat, no heels to jab the foot forward 
upon {he toes. The weight should be transmitted directly 
to the plantar arch, and not to the ball of the foot. Stock- 
ings should be wide and not taper at the toes, having a uni- 
form width as in the shoe from the ball to the tip of the toe ; 
they should be seamless in tbe area coming in contact with 
the toes and soles, Tbe texture of both the stocking and tbe 
ahoe should be pliable, and neither should he worn long 
enough to become saturated with moisture. 



PHONETIC VALUE OF THE CH'I GLYPH IN THE 
MAYA GEAPHIC SYSTEM. 



The Ch'i glyph, which figures so extensively both in the 
hieratic and demotic script of the Mayas, seems to have 
been used in tbe most archaic forms of their graphic system, 
as ii appears in their altar tablets of Copau (see Fig. 3 of 
tbe illustration accompanying this article), and it is also to 
be remarked among the ikonomatic decorations of various 
ancient Maya cities. 

Ch'i, in Maya, means " to seine" or " hold " with pins, 
thorns, or claws, or other sharp-pointed objects; this would 
be clearly ikonomatic for Ch'ic or Ch'i. In 1876, wbile in 
Paris, it was my good fortune to examine, at tbe library of 
the ^ole dea Beaux Arts, an excellent photograph of the 
tablet to the lefl-hand side of the doorway of Casa, No. 3. 
Palenqne, which, in a previous article published in Science, 
I have suggested is probably a bas-relief of Kukuitz. The 
design and technique of this masterpiece of the Maya scribe- 
sculptor's art is especially fine, particularly the ikonomatic 
decorations which ornament tbe figure of tbe god. The 
head-dress of the flgure represents feathers, maize leaves, 
the q_uetial head, and other decorations, notably that of a 
beron {Baachd) in the act of pinching a flsh (cay) in its 
powerful bill. The sumcestioo of Baac-Aii in the act of pinch- 
ing cay in its bill (Fig. 6), although it recalled by means of 
the various phonetic components of the crane's bead, neck, 
and eye, that the scribe intended to suggest to one's mind Ao- 
eaia, or hach kabah, or it may be ah kaba. also sug- 
gaated that ch'i, " to pinch," " bite," was implied by the ac- 
tioo of the heron's bill. It would make the sentence more 
eomplete, for the flsh, cay, is, in fact, but a determinative, 



showing that tA'ti is intended rather than ch'i. thus giving 
us "Ba-bai-cha" or "hat-chiba," an excellent rebus-like 
suggestion of ah kaba, which in Maya ^ " he who has a 
name." I notice that in tbe Casa, No. 2, tablet, Palenque, 
that (he main clouie of Brasseur calls attention to "ah 
kaba," and a sculptured vase recently discovered in Yuca- 
tan, now in the Peabody Museum, has this same hieroglyph 
incised upon it in coonection with other components which 
suggest xma-leaba-kin='' &ay% without names." Tbe so- 
called "nail-head" component of this glyph seems to have 
the phonetic value of 4. It is absent, however, on the vase 
jnst referred to. In order to Ond out whether tbe cA't glyph 
was used in other localities, a reference to Catherwood's 
drawing of the glyphs on the top of an altar at Copan. and 
various other sculptured tablets, indicates that it was used 
repeatedly by the Maya scribes. In one instance, at Copan, 
it recalls Chilcin, the '■ west "or "sun-bitten." (Fig. 13). 

Tbe cA'i glyph has numerous variants, and seems to be 
accompanied by determinatives so as to indicate the vowel 
combinations, such as cftfi, ch<\ ch'i, cho. chu. We have 
called attention to a supposed delerminalive in a previous 
article published in Science, and one has already been re- 
ferred to in this article. Where theglyph has nodetermina- 
live whatever, aa in Fig. 1, I accept it as ch\ If accom- 
panied by the small circle, as in Fig. 2, I use it as chH. 
The sign of May orientation (Fig. 13), Chikin, the " west" 
or "sun-bitten," is an instance where this phonetic value 
has worked successfully. Where the ch'i glyph accom- 
panied by two small circles (Fig. 15) placed on either of the 
looth-likeattachmenU (Fig. 16) which generally accompaniea 
it, the phonetic value cA'u is suggested (see Figs. 4 and S). 
Fig. 19 gives an admirable example of where two of the 
count-numerals are attached to the glyph ; and, accepting it 
as a determinative, we obtain the phonetic value ch'd. 

The ch'i glyph sometimes appears as shown in Fig. 18, 
and the resemblance of it to that of tbe day-sign, manik 
(Pig. 10), is striking. ManOt has the same components, 




only the outer line of the glyph encloses it completely, while 
in tbe ch'i gtyf h tbe two ends of the pinching claw, or 
band, are left open. Where it is closed we have a glyph 
formed, as in Fig. 20, which is not unlike tbe draughtsman's 
T-square, and seems to have the phonetic value ma. The 
T-square glyph (Fig. 20) is used at Palenque, small ventila- 
tors in the walls of one of the houses being shaped like it. 
At Ch'i CKten-Itza it appears as an ikonomatic decora- 
tion on the walls of a temple, and the small component 
(Fig. 11), so often used in the Maya glyphs, also appears as 
an ikonomatic decoration at Ch'i, Ch'een, Itza. Its phonetic 
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value seems to be ichy as an affix, and chi as a suffix. In 
Fig. 18 it is a prefix and reads ich, su^gesiinti that chH is 
the proper phonetic value to be used. The determinatives 
that we have referred to in this and other articles seem to 
be phonetic. 

Fi^. 3 is the U of Landa, and there is reason to think that 
it is correct, for the b or u attached to it is divided in half 
by a line which I believe, from results obtained in other 
directions, is the vowel o with the cut-line through it. In 
the various Ch'u (or Ch'o) glyphs (Pi^s. 4 and 5) that we 
have given this component of the glyph is square (Fig. IC). 
It has the cut-sign in the middle, or is divided by it, and 
gives a fair representation of teeth. Co = tooth in Maya 
(pronounced Coo), and, as in Figs. 3, 4, 5, the cut-sign runs 
to the perpendicular line (Fig. 17), whose phonetic value in 
my alphabet = H', either end of the h glyph touching the 
ch glyph, which envelops it externally, as in Figs. 3, 4, I 
accept it as a suggestion of h^ or ch*u 

What we have designated as the cut-line, or sign, appears 
in other places. A good example is shown in Fig. 8. It is 
the well-known honey-sign, but in this case is combined with 
other glyphs. I act on a principle of analysis which so far 
has given good results, that the glyphs and Maya decora- 
tions are composed of ikonomatic components, and that the 
Maya scribe sculptor and his more demotic brethren do not 
seem to have used any meaningless decorations, either in 
their hieroglyphs or the ornamentation of their palaces, 
all these being in keeping with the words which they in- 
tended to convey to the reader's mind by the sound of the 
name of the thinj represented. Fig. 8 is a glyph in the 
second row of the outer page of the Codex Troano. It 
is placed in front of Plate 35 of Brasseur's work. We will 
begin our analysis as follows: (a) The upper, left-hand 
glyph and the determinative sign below it on the lower, 
left-hand side; (6) the upper, right-hand glyph and the 
honey-sign below it at the lower, right-hand side. The o or 
tt glyph is composed of the eye glyph, ichy or uich, placed 
on either side below the tooth- like appendage, Co, Just 
above it, in the elongated, oval glyph, is the hd or h glyph, 
a line running through ooru, these two glyphs giving us an 
admirable suggestion of ch*u or ch^o. By taking half of this 
upper glyph it can easily be seen that the u of Landa (Fig. 3) 
is but a variant of this glyph (Fig. 21). The upper right- 
hand glyph (Fig. 8) has the dotted ah aspirate, together with 
the t loop and I curve. Descending from the i loop is the 
twisted glyph (or line), whose phonetic value I have so far 
used with success as ba (from &a, twisted, tortuous, bent). 
By trying every combination that can be obtained from 
this glyph and the preceding glyphs, I find that the fol- 
lowing word was probably that intended by the Maya 
scribe, viz., **chVh-oo-shil," or **ch'hucil." Turning to 
the vocabulary of Brasseur, which seems to suit this kind of 
work better than the dictionary of Perez, I find that the 
word in Maya means '^ sweets. '' This placed over the honey- 
sign, at the lower right-hand corner, indicates that we are 
not far astray in our analysis. The honey-sign has the two 
small, square, black, count glyphs attached to its left upper 
and lower corners = ca, or **two;" next comes our dotted 
aspirate line, which has the phonetic value ah or x; beyond 
this aspirate, to the left, is the hd or h,eL perpendicular line, 
giving us in connection with the other components and the 
aspirate '^ca-ha" (6 is understood) =ca6, or ** honey.*' 
*' Sweets-honey'* is, I think, a fair interpretation of this 
glyph, which anyone who has studied the ''Bee-Keeper*8 
Namtive " of the Troano will recall as intimately aasociated 



with honey and the honey-comb. Its component, t7, is the 
antennae of the bee, with the i loop attached. 

This antennae glyph I have shown in a previous article to 
be intimately associated with the honey sign Cab. 

The second u of Landa*s alphabet (Fig. 14) is expressed 
by the o and u and the I curve to which the twisted glyph, 
6a, is attached. This gives us **Ho-ba;" and the aspirate 
of Landa, marked by the indented curve between the i7 and 
ha components of this sign, changes the hd into hd or yd^ 
giving us •*Ho-ya''=**to water," ** sprinkle." The u of 
Landa is often seen placed below the hieroglyph of the firma- 
ment, and is intimately connected with h&y or '' water which 
refreshes the earth with rain," **dew and moisture." Ca^ 
hdy o, u have an interesting relation with the chH glyph, and, 
from what we have related, seem to be determinatives. 

The chH glyph is represented in many different parts of 
the Troano either as the claw-like appendage of the shell fish, 
as in Plate 24 (6), Codex Troano, the centipede or tarantula 
claw, as in Plate 13 , Troano (6.C.), Plate 18 (6), Plate 9 (c), 
or as the *' pinching hand," with its crustacean like thumb 
on Plate 25 (6), Troano. 



DEATH OF PROFESSOR W. P. TROWBRIDGE. 

Professor William P. Trowbriixse, the head of the en- 
gineering department of the Columbia College School of 
Mines, died of heart-failure at his home in New Haven last 
Friday, lie was born in Troy, Oakland County, Mich., 
May 25, 1828, and entered the West Point Military Academy 
in 1844, where he graduated four years later, receiving an 
appointment as second-lieutenant in the corps of engineers. 
He had served as Assistant Professor of Chemistry during 
the last year of his course at the academy, and after his 
graduation he was occupied for some time with astronomical 
work at the West Point Observatory. In 1851 he was ap- 
pointed to a position on the Coast Survey under Superin- 
tendent Bache, which he held till 1856, and at a later time 
he took part in the survey of the James and Appomattox 
Rivers and in a series of surveys on the Pacific coast. 

In 1854 he had received a commission as first-lieutenant 
in the U. S. Army, which he resigned two years later to ac- 
cept the professorship of mathematics in the University of 
Michigan ; but after a year of service, he resigned his pro- 
fessorship also, and was appointed scientific secretary to the 
superintendent of the Coast Survey. During the Civil War 
he again served in the army, and rose to the rank of brig- 
adier-general; his work in the army being largely in con- 
nection with fortifications in New York harbor and else- 
where. 

After the war was over he resigned his commission again, 
and entered the Sheffield Scientific School of Yale College 
as Professor of Dynamic Engineering, but resigned in 1877 
to take the professorship of engineering at Columbia, which, 
as we have stated, he held up to the time of his death. 

Professor Trowbridge was the author of a treatise on 
'* Heat as a Source of Power" and several other works on 
engineering subjects. He was the chief agent of the tenth 
census for collecting statistics relating to power and ma- 
chinery employed in manufactures. He was for four years 
Adjutant-General of Connecticut, was Vice-President of the 
New York Academy of Sciences and of the American Asso- 
ciation for the Advancement of Science, and was a fellow 
of the National Academy of Sciencea. For several years 
Professor Trowbridge was a director of the Science Com- 
pany. 
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NOTES AND NEWS. 

The question whether an attack of influenza confers protec- 
tion from Bubeequent infection is one which must have often 
arisen during the experiences of the last three years, but the data 
for its solution are not yet fully available. The amount of infor- 
mation which must have been gleaned by the family practitioner 
in all parts of the country upon this and many other points con- 
cerning the malady would, if collated, ^o far to settle the matter. 
It is of course notorious that certain individuals have suffered 
from more than one attack ; but the conviction is pretty general 
that such cases really form but a small minority of the large num- 
bers who have suffered. Then, again, it must be deemed possible 
that the degree and duration of the protection may depend on the 
severity which the primary attack exhibited, for one can hardly 
invoke the doctrine of attenuation of virus in the case of this dis- 
ease, which shows so much variation from the ordinary course 
of Infective disorders in general. In a highly interesting con- 
tribution upon the features of the present epidemic in Berlin, ac- 
cording to Lancet, Dr. Ruhemann directs especial attention to 
this question of protection and affords valuable evidence of it. 
He aptly remarks that the more gradual evolution and persij«tent 
character of the present epidemic, as compared with the rapid 
and stormy course of the pandemic of 1889 to 1890, have afforded 
opportunity for more closely studying the character of the malady, 
and that it has especially enabled us to recognize more clearly its 
contagious nature. According to him, influenza has prevailed in 
Berlin ever since the beginning of last September, and he notes 
how on this occasion the stress of the outbreak had fallen to a far 
greater extent upon women and children and less upon men than 
was the case two years ago. His own practice affords proof of 
this, especially in the fact of the greater frequency of uncom- 
plicated cases among women than among men. As to the ques- 
tion of protection, he has observed that members of families who 
were severely attacked two years ago have either escaped entirely 
at presenter been only slightly affected; whilst, conversely, the 
ma»t serious cases of the present time have arisen in households 
which the influenza spared during its earlier visitation. He notes 
the statement of Dr. Edward Gray, to the effect that ** many per- 
sons who escaped the epidemic of 1776 were affected by that of 
1782, and many who escaped the latter were affected by the for- 
mer,'* as showing that a century ago this question of immunity 
had not passed unnoticed. Dr. Ruhemann gives his experience 
of 55 families, numbering 193 individuals. In 1889-90 there were 
64 cases of influenza among this group, whilst in the present out- 
break only 40 have been attacked, and, what is of special interest, 
only 5 out of this number were affected (and that but slightly) 
two years ago, whilst of the 64 then attacked only 4 have again 
become victims. Should this prove to be anything like the gen- 
eral experience it would go far to substantiate a fact that has hith- 
erto been much disputed, even to the extent of declaring that one 
attack predisposes to another. That one individual may have 
several recurrences during the prevalence of a single epidemic 
does not. in Dr. Ruhemann*8 opinion, mitigate against the general 
doctrine of protection, since be thinks many such recurrences 
may be explained by lack of caution on the part of the patients 
against exposing themselves to fresh infection before they are re- 
stored to full health. That influenza does protect from a sec- 
ond infection should reassure many persons who, having once 
suffered severely from it, dretid a repetition of so deprei>sing a 
malady, and it may be further comfort to them to learn that the 
more they have to suffer at first, the less likely are they to suffer 
at all again. If, then, influenza shares this common property of 
all infective diseases, it is not so remarkable that it should not 
apparently select the young in preference to the adult and aged, 
seeing that the whole community is more or less '* unprotected *' 
when it first reappears after an absence (in |>andemic form) of 
yean. 

— At the meeting of the Qesellschaft Deutscher Naturforscher 
and Aerzte held last year in Halle, it was arranged that the 
sixty-fifth meeting should be held this year at Ntlrnberg, from 
the 12th to the 16th of September. This society, similar to the 
BngUah and American associations for the advancement of science, 



together with a medical association, is divided into thirty-two sec- 
tionf*, about twu-thirds of which belong to the medical side, and 
the rem-dining are scientific, if it be allowed to use the word in 
the narrow sense. The three general sittings are to be opened 
by adilresses from Professors His of Leipzig, von Helmholtz of 
Berlin, and GQntherof Munich respectively; and in the meetings 
of the section<4 — for example, in chemistry — papers will be read, 
among others, by Ostwaldand E. v. Meyer; in physics by Wiede- 
mann and Boltzmann; in mathematics by G. Cantor, F. Klein 
and Konigsberger. On one of the days(]^ the meeting excursions 
are to be made by certain of the sections. Those of physics and 
zoology and some of the medicinal sections go to EIrlangen, where 
th»* apparatus of the University laboratories will t)eu8ed in demon- 
stration of papers. On the same day the sections of botany, 
mineralogy, and geology, ethnology, and anthropology make a 
scientiHc excursion to Neuhaus or Pommelsbrunn. As before, the 
German Mathematical Society meets with the general Science So- 
ciety, and thus the number of papers in the section of mathematics 
is probably larger than in any other 8«»ction. There is to be a 
technical industrial exhibition in charge of the general society 
and the Bavarian government, and the Mathematical Society has 
undertaken an exhibition of ** mathematical models, drawings, 
apparatus, and instruments, serving? both for teaching and research 
in pure and applied mathematics.^' This latter exhibition is to 
include only those instruments having an interest primarily mathe- 
matical, while the instruments having to do with the experi- 
mental sciences, and of more practical use, are to be placed in the 
general exhibition, which will be especially rich historically, as the 
collections of the NQrnberg Industrial Museum are to be utilized. 
The mathematical exhibition is to include historical surface and 
curve models, such as those constructed by Plficker and Klein, and 
later those of the Brill collection ; and certain unique models 
which have been in university collections, and which have become 
dilapidated, are to be as much as possible re-set. In connection 
with these models explanitory lectures are tb be delivered, those 
thus far announced being as follows: Dyck, introductory lecture 
on the mathematical exhibition; Bjerknes, hyJrodynamic phe- 
nomena analogouM to electric and magnetic; Fmsterwalder, sur- 
face curvature; Mebmke, reckoning machines. Other lectures 
are to be given on function theory surfaces, etc. In this connec- 
tion it is of interest to note that Professor Klein, who probably 
exerts the most influen:!e in the German Mathematical Society, 
and who is a member of the mathematical advisory committee of 
the Chicat;o exhibition, suggests that such an exhibition of models 
with demonstrations be introduced there. 

— For some eight years the theory has been before the scientific 
world that the great ice-sheet bridged the Ohio River near Cin- 
cinnati. Ohio, 8ufl9ciently to block its channel and raise the waters 
above the place of bridging to a height of 500 to 600 feet above 
the present river-bed. Silt deposits east of Cincinnati near the ice 
margin have been cited as evidence of this dam since they stand 
about 600 feet above the Ohio. These silts have been found by 
Frank Leverett, U. S. Geological Survey, Madison, Wis., to be too 
widespread to admit of this explanation, since they extend west 
past Cincinnati, covering much of southern Indiana as well as 
portions of States farther west. They are also of later daU*, ^ince 
they rest upon the drift deposited by the ice when it bridged the 
Ohio, and are separated from it by a considerable time-interval, 
shown by humus stain, leaching of till, and erosion of surface of 
the underlying drift. The apparent absence of striSD south of the 
Ohio River and the meagre amount of drift there indicate a thin 
ice-sheet with feeble movement. These facts and a comparison 
with other dintricts where conditions for damming appear to 
have been more favorable than on the Ohio, lead to the conclu- 
sion that the river would not be blocked except for very brief 
I>eriods. 

— Nepiunia, May, 1802, reports a singular phenomenon from 
the Balearic Isles. On March 4, about U o^clock in the morning, 
a violent wind from the north blew over Seller in Majorca. As 
the wind died away, the rain by which it was accompanied in- 
creased, and at the same time the ground was covered by a yel- 
lowish coating, which proved to be sulphur. 
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THE AMERICAN PSYCHOLOGICAL ASSOCIATION. 

In response to an invitation issued by President G. Stan- 
ley Hall of Clark University, a preliminary meeting of psy- 
chologists from various institutions was held at that univer- 
sity, Worcester, Mass., on July 8. 

The meeting was presided over by Professor G. S. Fuller- 
ton of the University of Pennsylvania. After a general 
expression of opinion as to the form of organization, it was 
determined to refer the entire matter to a committee consist- 
ing of President Hall of Clark University, Professor Fuller- 
ton of the University of Pennsylvania, Professor Jastrow of 
the University of Wisconsin, Professor James of Harvard 
University, Professor Ladd of Yale University, Professor 
Cattell of Columbia College, Professor Baldwin of the Uni- 
versity of Toronto. 

This committee was authorized to determine the place, time, 
and programme for the next meeting and then to report a 
plan of organization. 

It was the sense of those present that these gentlemen 
should constitute a council to be renewed by frequent elec- 
tions and should choose from their own number an executive 
committee to direct the more urgent affairs of the association, 
and that the first three gentlemen named should act tempo- 
rarily as such committee. 

Sessions were held in the afternoon and evening, at which 
papers were read by Professors Jastrow, Sanford, and 
Bryan, and Doctors Nichols, Krohn, and Oilman. It was 
decided in response to an invitation from Professor Fullerton 
to hold the next meeting of the association in Philadelphia, 
at the University of Pennsylvania, on Tuesday, Dec. 27, at 
10 A.M. 

Professor Jastrow was appointed secretary to provide a 
programme for that meeting. He invites all members to 
submit to him at Madison, Wisconsin, titles of papers with 
brief abstracts and estimates of time required for presenta- 
tion. 

The original members who were either present at this 
meeting or sent letters of approval and accepted member- 



ship, are as follows: Frank Angell, Leland Stanford, Jr., 
University; J. Mark Baldwin, Toronto University; W. L. 
Bryan, Indiana University; W. H. Burnham, Clark Univer- 
sity; J. McK. Cattell, Columbia College; Edward Cowles, 
McLean Asylum; E. B. Delabarre, Brown University; John 
Dewey, University of Michigan; G. S. Fullerton, University 
of Pennsylvania; E. H. Griffin, Clark University ; G. Stanley 
Hall, Clark University; J. G. Hume, Toronto University; 
J. H. Hyslop, Columbia College; William James, Harvard 
University; Joseph Jastrow, University of Wisconsin; W. 
O. Krohn, Clark University; G. T. Ladd, Yale University; 
Herbert Nichols, Harvard University; William Noyes, Mc- 
Lean Asylum; G. T. W. Patrick, University of Iowa; Josiah 
Royce, Harvard University; E. C. Sanford, Clark Univer- 
sity; E. W. Scripture, Yale University; Lightmer Witmer, 
University of Pennsylvania; H. K. Wolfe, University of 
Nebraska. 

The following additional members were elected: Dr. T. 
Wesley Mills, McGill College, Montreal ; Hugo MUusterberg, 
Harvard University; A. T. Ormond, Princeton College; Ed- 
ward Pace, Catholic University, Washington; E. B. Titch- 
ener, Cornell University. 

Professor Jastrow asked the co-operation of all members 
for the section of psychology at the World ^s Fair, and invites 
correspondence upon the matter. 



THE PEST OF FIFLD-MICE IN THESSALY AND 
LOEFFLER'S SUCCESSFUL METHOD OF COM- 
BATING IT.* 

BT MEADB BOLTON. 

The valley of Thessaly was recently threatened with en- 
tire destruction of its growing crops by swarms of Beld-mice, 
which had suddenly appeared in such alarming numbers 
that the farmers and the government were at their wits* ends 
to discover efficient means to combat the pest. Several dif- 
ferent poisons were tried at public expense, and it was also 
attempted to drown the mice out in some places; but owing 
to the difficulties of application and the inefficiency of these 
methods, it was found greatly desirable to look for other 
means. Pasteur was applied to by one of the large land- 
owners for cultures of some microbe which could be used to 
destroy the mice, and Pasteur promptly referred his corres- 
pondent to Loeffler in Greifswald, who had discovered a 
bacillus which would answer the purpose. Pasteur^s answer 
was sent to the government at Athens, and as the attention 
of the government had already been called to Loeffier's 
work by the Grecian ambassador at Berlin, Loeffier was re- 
quested to send cultures to be used in the infested districts. 
Fearing that the tests would not be made in such a manner 
as to secure success, Loeffler informed the Grecian ambassa- 
dor, that, although he was willing to give the cultures, he 
would prefer to make the experiment himself, provided his 
expenses were paid. 

On April 1 Loeffier received notice that if he would come 
the Grecian government was willing to pay bis expenses 
and those of an assistant. So, after being informed that 
the mice were of the kind* that be had found susceptible to 
infection with his bacillus, Loeffier and his assistant, Dr. 
Abel, set out with a supply of cultures on April 5 from Ber- 
lin, and arrived in Athens April 9. On going to the patho- 
logical laboratory he was shown some Of the mice from 
Thessaly, and to his chagrin he found they differed from the 

1 Centralblatt far Badertolocle vnd Pwrailtdnkaiule Bd. XIL, Na 1. 
> Arrioola ■rraUt. 
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kind he had worked on at home. Fortunately, however, it was 
found that the mice at Athens were even more susceptihle to 
inoculation and also to infection through the alimentary 
canal than those in Germany. This fact was established in 
a few days by inoculating and feeding the mice in the 
laboratory with cultures of the organism. Preparations for 
experiment on a large scale were at once made, and Loeffler, 
Dr. Abel, and Dr. Pampoukis, director of the bacteriological 
laboratory in Athens, set sail on April 16 for Volo, and went 
by rail from thence to Larissa, the capital of Thessaly. 

LoefHer had found that the micro-organism, Bacillus typhi 
murium,* grows very well in a decoction of oat and barley 
straw to which 1 per cent of peptone and ^ per cent of grape 
tsugar have been added. So a large amount of this liquid 
was prepared and inoculated. Pieces of bread about the 
size of a finger were soaked in these cultures after abundant 
growth was secured, and the bread was then distributed in 
the openings of the burrows of the mice. A number of 
mice were also inoculated and turned loose; this was done 
because the mice eat the bodies of those that die, and spread 
contagion in this way. It had been amply proved by ex- 
periment that the bread soaked in the culture could be eaten 
by man and various domestic animals with perfect im- 
punity. 

In a few days after the holes had been baited, news came 
from all sides that the infected bread bad disappeared from 
the holes. This news was very satisfactory, as it could by 
no means be certainly counted upon beforehand that the 
mice would eat the bread, surrounded as they were with 
abundance of fresh food. A visit to Bakrena, about nine 
days after the experiment bad been started at that place, 
showed that the mice had ceased their activity entirely. In 
two other places, Nochali and Amarlar, a similar result was 
obtained. Several burrows at these places were opened and 
found to be empty or to contain sick, dead, or half-eaten 
mice. There were sick and dying mice sticking in many of 
the openings. A number of sick and dead mice were car- 
ried to Larissa, and examined. They were found to present 
all the characteristic lesions of the typhoid fever of mice, 
and to contain the organism in their internal organs. 

Reports from other places which Loeffler subsequently re- 
ceived, were all satisfactory. So Loeffler is j ustified in closing 
his very interesting account of his expedition with the fol- 
lowing words: '^The science of bacteriology has thus again 
proved its great practical significance, and hence also its 
right to be specially cultivated and advanced.^' 



LETTERS TO THE EDITOR. 
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of the journal. 

The Ancient Libyan Alphabet. 

In Science, Aug. 12, Professor Keane offers some inquiries and 
statements relating to a note of mine on the Libyan alphabet. 

The note referred to was partly based on an article by Dr. Collig- 
non, as was indicated. Dr. Collignon is one of the highest author- 
ities living on north African ethnography and archaeology, as Pro- 
fessor Keane doubtless knows. He would not make the following 
statement unless he had good grounds for it : *' Quant d la forme 
mdme des caractdres libyques, on ne pent nier qu'elle ne remonte 
k une haute antiquity ; tUe est, en tout caa, antMeure d Carthage/* 
Of coarse. Dr. Ck>llignon is aware of the common theory that the 
letters were of Panic origin ; but considers it time to discard it. 

> Oeamiliiatt f. Bsoterlologle and ParMltenkande Bd. IX., No. 5. 



As to Professor Keane's suggession of the origin of the name 
tijlnar, from Finagh = Phoenician, it is purely fanciful, and his 
assertion that the stress ^* still falls on the root^fn," is utterly in- 
correct, as it falls on the last syllable, and not on the penult (see 
Hanoteau, *'Qrammaire Tamachek,*' p. 6). 

It is true that in loose language the whole alphabet, or any 
alphabet, is called tifinar; and it is not quite correct to say that 
all the tiddebakin are vowels. The proper distinction is thus 
Kiven: *' Les signes exclusivement traces en traits sont nommte 
tifinar; ceux traces avec des points sont nommes tidddxikin/* 

How Professor Keane, quoting Hanoteau*s **Grammaire Tama- 
chek,** can deliberately write that in the Libyan alphabet *' curves 
occur quite as frequently as straight lines,'* can only be explained 
by the supposition that he never saw the book he quotes. It is 
before me now, and out of the thirty-five simple and compound 
letters only three are curvilinear, and all of these are recognised 
as mere variants, and placed after the true rectilinear forms. I 
refuse to think that this is a fair example of the accuracy of Pro- 
fessor Keane's quotations. 

Whether they were derived from a rectangle or not, has some- 
thing more than theoretical importance in relation to their 
possible derivation from Egyptian forms; but it need not be in- 
sisted on. That all the original forms were composed of right 
lines is a point of considerable interest, which has not been dis- 
proved. 

As to what writers may be considered specialists in the study, 
there is room for legitimate difference of opinion. When Pro- 
fessor Keane rejects Duveyrier, he rejects the author who beyond 
all others has a practical acquaintance with the written speech of 
the Tonaregs— the only tribe who still use the tifinar. Professor 
Newman's works have been laid aside as substantially useless, on 
account of their phonetic system, by the best French scholars — 
notably Ren6 Basset; and Dr. Oudney never claimed to be an 
adept in the tongue. D. Q. Brimton. 

MedU, Pa., Aug. 16. 



Remarka on the Migration of Coleopters. 

One might suppose, on simply looking at the map of the earth, 
that the animals of the northern hemisphere would exhibit a greater 
structural uniformity than those south of the equator. 

In the north the continents on one side are separated only by 
the narrow Behring's Strait, on the other the Gulf Stream, and 
the prevailing west-east storms connect both continents, making 
migration of insects a possibility. 

The similarity of climates of the northern half of the continents 
is less favorable to the production of generic varieties than are the 
southern lands, isolated by wide troughs of the ocean, with a 
variety of climes and altitudes; and, indeed, as we go northwards 
the varieties decrease in number. 

If we abstract from the coleopterous groups genera which 
are most likely to migrate from one continent to the other by 
commerce, such as the Staphilinidae, the SilphidsB. or the phyto- 
phagous insects, transportable in their food-plants, the rest of the 
forms will represent the aboriginal masses of 400 years ago. 

In the far north above latitude 50^, and where Asia approaches 
so near to the American shores, the indigenous genera of both 
continents differ comparatively little; the genera are common, 
and some species are identical in both continents. Commerce in 
these regions was slight, even up to our days, and an uninter- 
rupted natural development manifests itself everywhere. 

True northern genera, such as the Carabus, Calosoma, and Cy- 
chrus, have species of strict similarity, such as Calosoma syco- 
phanta, indagator, etc., extending from the Atlantic to the Pacific 
in the eastern continent, and Cal. scrutator, calidum, and wilcozii 
in America; Carabus cancellatus, clathratus, and monilis on one 
side. Car. serratus, limbatus, and vinctus on the other, and Car. 
truncaticollis on both sides of Behring Sea. 

If we asRume that the land holding the greater number of species 
of one genus constitutes a centre of development, that is the birth- 
place of that genus. Accordingly, the genera Cychrus and Calosoma 
are to be taken as of American origin ; the first being represented 
in Europe and Asia by four and in America by .thirty species, the 
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latter in Europe by about half a dozen and in America by tweuty- 
flve species; while Carabus is represented in Europe and Asia by 
the respectable number of 100, and in America by a short dozen 
species. 

My favorite family of PoelaphidsB, unlike their relatives, the 
Staph ill nidee, seem not very apt to migrate on the lines of com- 
merce, but extend over a space of 60^ latitude north and south. 

In the colder regions of the north the species of one genus in- 
habiting both continents are very similar, while the tropical and 
southern genera, with a comparatively small number of species, 
differ in form so much that they can hardly be retained under one 
name. 

Tbeir habits, which suffer an involuntary modification by 
transportation through atmospheric forces into localities of differ- 
ent nature, produced in the fittest to survive changes of the moitt 
grotesque forms, and by repeated dislocations confined them in 
circum3crihed localities. 

This holds good for the tropical forms of this family in the large 
continents; but there are examples of genera occurring in places 
far apart. Tmesiphorus, Tyrus. and Hamotus are of that nature. 
To the latter belong Upulona raffray and Cercocerus lecoate, which 
differ, according to M. Raffray, by the more elongated form of 
the last joint of the maxillary palpi in Cercocerus, and the former 
occurs in the Friendly Islands, and the letter, together with the 
rest of Hamotus, is found in the western regions and on the Pacific 
coast of America, north and south. 

The streams of the Pacific Ocean are directed from west to eaFt, 
and therefore would not allow a migration against the stream; 
consequently the original abode of those species must have been 
situated in the west of America, and their migration, considering 
the multiplication of forms in America, must date back to the re- 
motest ages. 

The TenebrionidsB present a typical family of non-migrating 
beetles. The large majority of tenebrionide genera are wingless. 
They are slow in motion, and live on dead animal and vegetable 
matter. The generic forms of most of those in America are but 
distantly related to those of the eastern continent. The genera 
common to both continents are few, and the few immigrant 
species are winged, with one exception recently found — Blaps 
mortiraga — and such genera, which are at present assumed to be 
common to both lands (as Asida), owe their name to the now ac- 
cepted basis of analytical marks. 

The existence of these analogical forms can be explained only 
by the different geological and geographical conditions of the sur- 
face of the earth in remote ages. But there is always to be con- 
sidered the axiom that similar conditions produce similar forms. 

Emil Brendel. 



Cause of a National Trait. 

It is a matter of common observation that Hebrews, as a rule, 
are more than ordinarily devoted to their families, and their home- 
life is beautiful in many ways. As everything has a cause, the 
most plausible one in this regard appears to me to be the severe 
persecutions to which that race has been subjected for centuries, 
compelling clannisbness and affording them their greatest happi- 
ness at home. Persistent influences acting through numberless 
generations would surely institute a racial peculiarity such as 
this. S. V. Clevenoer. 

CtUcaco, Aug. 15. 



Review of same Recent Publications of the U. S. National 

Museum. 

For some time past the National Museum has been following 
the very desirable plan of issuing, in separate pamphlet form, the 
contributions of those authors who publish in the Proceedings or 
other reports of that institution. These pamphlets are uniformly 
contained in neat paper-covers, tasteful in color, and bear u|>on 
the outside page the title and author of the article and its num- 
ber, from what standard publication of the Museum extracted, 
and, finally, the volume, pages, and plates (if any) of the latter. 
It would be well, indeed, if other institutions and societiefl always 



followed suit in these last two features, for if one thing be more 
annoying than another to a worker in science with a working 
library, it is to receive reprints of papers that bear nowhere upon 
them this very important information; especially when an author 
desires to quote from reprints that have been submitted to him. 
At this date the Museum has issued a number of pamphlets of the 
character to which the attention of the reader has just been 
drawn, and it is t)elieveJ that brief remarks upon these may 
prove to be of interest. 

In No. 898 Mrs. M Burton Williamson gives ** An Annotated 
liist of the Shells of San Pedro Bay and Vicinity," in which two 
new species are described by W. H. Dall. This list is brought 
(|uite up to date, carefully describes a great many species, is sys- 
tematically arranged, and is illustrated by 3S excellent figures on 
pl'ites. It will, no doubt, prove of use and value to the con- 
cliologists of the Pacific coast and elsewhere. Dr. Edwin Linton, 
i» No. 893, gives some very full and valuable " Notes on Avian 
E itozoa,** illustrated by nearly 100 figures of structural details. 
Entozoa found in specimens of Larus califomicus, Fuligula vol- 
lisncria, Oedemia americana, and Pelecanua erythrorhynehas are 
described, in addition to parasites found in other birds collected 
by Mr. P. L. Jouy at Guaymas. Mexico. **One new genus was 
m< t ^vith among the parasites of the duck, Oedeniui americana. 
This genus, which I have named Epision, is chatacterized by a 
singular modification of the anterior part of the body into an or- 
gan for absorption and adhesion." In a brief paper, entitled ^* A 
Maid of Wolpai," with one plate. Dr. R. W. Shufeldt gives an ac- 
coiint of the customs and dress of the young women of that 
Puehio (No. 889) ; and the same writer, in another paper (No. 902) 
entitled *' The Evolution of House Building among the Navajo 
Indians." describes the gradual improvement observed by him in 
the building of their houses by those Indians in New Mexico, 
since their contact with the whites The paper is accompanied 
by three plates illustrating the subject. Lieut. T. Dix BoUes of 
the navy comments briefly on '* Chinese Relics in Alaska" (No. 
899, one plate), and from his studies of them he is forced to be- 
lieve that at least two centuries ago a Chinese junk must have 
been driven upon the Alaskan co^ist. A very useful paper is that 
by Mary J. Rathbun, giving a ** Catalogue of the Crabs of the 
Family PericeridsB in the U. S National Museum *' (No. 901), and 
it U illustrated by numerous figures of various species of that 
group Papers of this class are especially desirable, and at the 
time of its appearance there were to be found in the collections 
of the Museum 48 species of Periceridce, for which a valuable 
synonomy is given, with a '*Key" to genera and species. Akin 
to this last is still another beautifully illustrated paper by Mr. 
James E. Benedict, on '* Corystoid Crabs of the genera Telmessus 
and Erimacrus." Very little is known of these forms, and the 
writer's article is based on specimens collected in Alaska by Dall, 
and on the Albatross collections (No. 900). No less interesting 
are two admirable papers by Dr. Leonhard Stejneger, both of 
which aie illustrated (Nos. 894, 904). The first gives a ** Prelimi- 
nary description of a new Qenus and Species of Blind Cave Sala- 
mander from North America," — a remarkable form from the 
Rock House Cave, Missouri. '*A new genus and species of sala- 
mander may not be such a startling novelty even at this late date, 
but the interest is considerably heightened when we have to do 
with the first and only blind form among the true salamanders." 
It has benn named by the author Typhlotriton spdaus. Dr. 
Stejneger's second paper is of considerable length, presenting, as 
it does, extensive ** Notes on a Collection of Birds made by Harry 
V. Henson in the Island of Yeso, Japan." It contains many ex- 
cellent embryological plates. Professor Carl H. Eigenmann, in 
No. 897, makes a contribution to the study of ** The Fishes of 
San Diego," in which ** especial attention has been paid to the 
spawning habits and seasons, the embryology, and migpration of 
the fishes of Southern California." The paper is of great eco- 
nomic value, and lacks not in interest to the anatomist. 

Finally, we have three very thorough entomological articles 
from the pen of Dr. John B. Smith (Nos. 890-892). They deal 
with a <' Revision of theGtonus Cucullia; Revision of the Dicopi- 
nse; Revision of Xylomiges and MorriaonU*' (plates XL, III.). 
These contribatioDs will be weloomed by the eatooMdogiBt, fully 
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setting forth, as thej do, characterizations of the several genera 
and species to which the author has given his attention. 

R. W. Shufeldt. 
Takoma, D. C, Aug. 15. 



The Color of the Blood in Man. 

Having recently examineil a large nurabir of specimens of hu- 
man blood from persons of different ages ranging from four to 
seventy-six years, some being those in robust health, others 
being tuberculous, I was struck with the great difference in the 
shade of color presented, some being of a very rich tint, others 
very pale. The richest color was in the blood of a girl twenty- 
sir years of age, a graduate of Vassar College, who had the 
highest anthropometric measurement for respiratory capacity in 
a class of about 500 girls. Her health was excellent, and she con- 
sumed rather more flesh-food than is usual. The next highest 
tint was found in the blood of a woman about seventy vears old, 
with a somewhat unusual chest measurement, having also excel- 
lent respuratory capacity and being in flne health. This woman, 
on the contrary, does not eat flesh at all. I expected in her case 
to find a more than ordinary number of white blood corpuscles; 
bat there were far less than usual, it being difficult to And them, 
they were so few. The palest blood was from a chlorotic Irish 
servant-girl of twenty- five years, and in a tuberculous boy of 
four. There was not much perceptible difference in their caf)es. 
The girl had naturally good respiratory power, but she had les- 
sened it by tight clothing and an almost constant in-door life for a 
long time. After spending a month at the seaside, I examined 
her blood again, and found the tint somewhat deeper than before. 
As we know, the color of the blood is caused by the hapmoglobin 
in the red blood corpuscles, and if this is greater when the respira- 
tory capacity is greatest, may not the color of the blood be height- 
ened by enlarging the chest and increasing the lung-|)Ower? 
From some observations I have made I t)elieve it can. 

M. L. HOLBROOK. 
New York, Aug. 16. 

Snake Eats Snake. 

While walking over a dry mesa, yesterday, I noticed a small 

snake slowly crawling to the shelter of a mesquit bush. On 

capturing it, I found it to be of a very dark olive-green color, in 

large, square pattern, the lines between the plaids being of lighter 

green; underneath, white, with very dark-green blotches. Its 

bead was very dark green, and rather small; it had smsll fangf;. 

The length of the snake was nineteen inches. Noticing that the 

body seemed much distended, I opened it, and found, nicely 

|>acked away inside, the body of an ordinary, brown, striped ** grass 

snake," as we call them here, twenty-two inches long. This green 

snake may be a new species of snake-eating serpent. The grass 

snake is very swift, and I am puzzled to know bow the green 

snake caught it; it was swallowed head-first. 

C. W. Kempton. 
Oro BlADOo, Artsona, Aug. 8. 



Cleistogamy in the Pansy. 

Mb. Dabwin, in '* Forms of Flowers," notes that, though cleis- 
togamy is the rule in the genus Viola, the pansy, Viola tricolor, 
has not been known to exhibit it. though it does sometimes pro- 
duce very small and closed self- fertilizing flowera, which would 
critically \fe termed cleistogamic if some portions of the floral 
organs were to abort. In our country this condition may more 
readily occur than in the Old World. In many localities the pansy 
has become partially wild and cleistogamy may be looked for. 
Mr. Ohalkley Palmer has sent me some specimens in fruit, found 
wild in some place in New Jersey, which are certainly in one or 
the other condition noted by Mr. Darwin. They appear to be 
truly cleistogamic, but were too far advanced to determine with 
accuracy. Thomas Meehan. 

OsnnaBlowD, Pa. 



BOOK-REVIEWS. 

Annual Report of thf Geological Surrey of Arkansas for 1890. 
Vol. III. Whetstones and the Novaculites of Arkansas By 
L. 8. Griswold. Little Rock, Arkansas. 

The history of the rise and progress of geology in the United 
States remains to be written. It dates back to early in the cen- 
tury; for in 1807 McClure published a paper containing geologi- 
cal observations. Mitchell, Eaton, Dewey, Silliman, and hosts 
of others followed one another in rapid succession. Nor were the 
observations of private individuals all that appeared in the early 
decades, for in 1823 Olmsted published a report on the geology 
of North Carolina, as one rcKult of a regularly organized State 
survey, while Hitchcock in 1831 reported upon the geology of 
Massachusetts. Between that date and 1840 State surveys had 
been ort<anized and reports had bren published io Maine, CJonnec- 
ticut. New York, New Jersey, Pennsylvania, Delaware, Mary- 
land, Virginia. Georgia, Tennessee, Kentucky, Ohio, Indiana, 
and Michigan. The general government, too, had sent expedi- 
tions to the north-west, Schoolcraft rpjmrting ujx)n the Michigan 
region as early an 1820. It is true that many of the Stale surveys 
ceased after the issuance of a few documents, but their existence 
even for a brief period was evidence of the belief in their value. 
Some of the States organized second surveys at a later date and 
published numerou^t vulumes among which New Jersey, Penn- 
sylvania, Ohio, and Kentucky are esi)ecially to be noted. The 
survey of New York has been continued from 1837 until the 
present time. 

In those olden times the State survey reports were general; ob- 
servations were made over an extended area; profuse details 
were given of township or county geology ; but no one subject 
was treated in an exhaustive manner. The result was that, when 
ten or a dozen or more volumes had l)een published, it still re- 
mained to collate and epitomize the information. For the States 
of New York, Pennsylvania,' Kentucky. Ohio, Illinois and others 
this has never been done, and the numerous volumes of these sur- 
veys are masses of details with full and comprehensive accounts 
of scarcely a single subject. Dr. Branner, as the Slate Geologist of 
Arkansas, has seen fit to change thi:* ancient order of things, ami 
as a result in his annual re[)ort8 we have volumes describing the 
Mesozoic geology, the gold and silver fields, and the coal of the 
State, as well as exhaustive volumes on Manganese and the Nov- 
aculites. The first geological survey of Arkansas i>ubli8hed two 
reports, in 1859 and 1860. The beginning of the war put a stop 
to the work, however, and it was not until 1888 that any further 
work in the State was published. The report for that year, and 
those for 18b9 and 1890, of which the volume under review is the 
third, contain much information valuable alike to the State and to 
the world at large. 

Whetting, or shari^K'ning, is one of the ancient arts. That it 
was practised by early civilized man is evidenced by the existence 
in the Sanscrit cif ihe word fa, meaning to sharpen or whet. 
From this comes tho Latin cos^ a whetstone, h(me or flint-stone, 
and hence cotaria, a whetstone quarry. CotictUa, meaning a 
small touch-stone, is also a derivative, and from this comes the 
French coticule^ meaning a whetstone of a fine quality. Novacti- 
lite comes from novacula, a sharp knife or razor, and this in turn 
is derived from the Latin novarc, to renew or to make fresh. 

Many writers from Pliny down discuss whetstones or hones fur 
shariiening tools. Linnueus used the word novacula in his time, 
and it was seemingly anglicized by Richard Kirwan into novacu- 
lite in 1784. Mr. Griswold believes, although all mineralogists do 
net agree with him,* that it is practicable ** lo revive the word as 
a scientific term, in its original sense, to denote a fine grained, 
gritty, homogeneous, and highly siliceous rock, translucent on 
thin edges, and having a conchoidal or sub-conchoidal fracture. 
If this definition is strictly adhered to, no confusion will arise 
from the use of the word in commerce" (p. 18). 

The knowledge of whetstones in America dates from 1818, 
when they were mentioned by Bringier as occurring in Arkansas. 

1 Profetsor J. L. Lesley Is now engaged on this work, and Vol. I. of lile floal 
report has appeared. 

* For example, Q. P. MerrlU In Annual Report U. S. Nat. Has. for 1890, 1898. 
p. 5S&. 
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Since then they have been found in many parts of the country, no 
less than 106 localities being now known whence they have been 
obtained. All of these localities are naturally not equally good, 
and many of them are not now worked at all. 

Some useful hints are given by Bfr. Qriswold in Chapter iv. on 
the purchase and care of whetstones, and especially that little- 
understood matter, the use of lubricants; and in Chapter v. the 
subject of manufacture of stones is discussed. This dates back to 
the beginning of the Christian era at least, for definitely-shaped 
hones are found at Pompeii. At present, in America, the stones 
mostly come from Indiana, Arkansas, New Hampshire, and Ver- 
mont; although there are other States producing them. The to- 
tal out'put is small, and $75,000 would represent the value of the 
manufactured product in 1880. 

Of the Arkansas stone proper, considered a typical novacnlite, 
only about 60,000 pounds are quarried annusdiy. The most of 
this goes to New York to be manufactured, whence it is largely 
shipped back to Arkansas. The blocks are laid in plaster of Paris 
in the bed of the gang-saw, and the saws are so arranged as to 
waste as little as possible. The sawing is slow, "saws going at 
the rate of 80 swings per minute will only penetrate the stone in 
the gang-bed at the rate of \^ inches in 10 hours. Marble is 
sometimes sawed at a rate of nearly 8 inches per hour, though for 
dense marble 2 inches per hour is a closer estimate.** After the 
flrst cutting the slabs are sorted, and the useless pieces thrown 
away, this being done again and again as the pieces are reduced 
in size until only 25 per cent of the original amount remains as a 
marketable product. Of the Ouachita stone, a coarser variety of 
whetstone, a much larger amount is produced, this being in 1889 
1,040,000 pounds. The method of cutting is about the same as 
for the Arkansas stone, while the waste is about 50 per cent. 

Mr. Qriswold deals extensively with the petrography of the 
novaculites, giving descriptiohs of numerous microscopic sections 
from various localities. The conclusions may be summed up as 
follows: Novaculite rocks were deposited in deep water as sedi- 
ments, the carbonate of lime crystallizing as rhombohedruns. 
Consolidation of the siliceous portions produced a hard, brittle 
rock, which, being subsequently folded and elevated above the 
sea-level, was subjected to erosion. During this process the cal- 
cite crystals were removed, and subsequently a secondary deposit 
of silica took place. 

In regard to the sedimentary origin of the rocks, Mr. Qriswold 
says: — 

** It may be somewhat difficult to conceive of a constant supply 
of very fine fragmental silica, almost totally without other mate- 
rials, in sufficient quantity to form beds several feet in thickness 
with very thin layers of slate between, and making a formation 
from 500 to 600 feet in thickness, yet this seems to have been the 
manner in which these rocks were formed. After all, the con- 
ception is not so difficult when one considers that the fragmental 
silica of many of the slates and shales is as fine as that of novacu- 
lite, and as the percentage of silica in the sediments forming 
these rocks is increased, the resulting rock approaches more and 
more closely the novaculite. Thus with the novaculites are asso- 
ciated very argillaceous shales, grading into siliceous shales and 
then into transparent novaculites. The almost absolute purity of 
the novaculites still causes doubt as to the possibility of this mode 
of origin ; but many coarse sandstones are nearly as pure, and if 
the novaculites can be considered as extensions of the sandstones 
toward the deep sea, where the finer fragments would settle, then 
we have at leaist a close approximation to the sediments forming 
the novaculites. That the same action which produces the angu- 
lar fragments of quartz in sandstones must also afford a very large 
amount of exceedingly fine quartz is evident*' (p. 192). 

Many pages of the report are devoted to details of the geology 
of the novaculite area, but it is obviously impossible to enter into 
any of these here. A brief epitome only can be given of the geo- 
logical history of the area, which in Mr. Qriswold*s words is as 
follows: — 

**The sequence of events in this history seems to have been as 
follows: A deposition of very fine fragmental material on the 
deep-sea fioor to form the Silurian stratRi included in the upper 
part of which are two groups where graptolites abound. - At the 



end of the Lower Silurian deposition, through the periods known 
as Upper Silurian and Devonian, there was an almost total cessa- 
tion of the deposition of sediments. There seem to be two porai- 
ble explanations for this fact : First, there may have been a de- 
pression of the sea-bottom which left this area so far from shore 
that no thick sediments were accumulated over it, and this was 
followed by an elevation in Lower Carboniferous times renewing 
sedimentation in perfectly conformable beds; the second explana- 
tion is that while upper Silurian and Devonian beds were being 
deposited elsewhere, the same period was occupied by a deposition 
in the Arkansas area characterized by Lower Silurian organisms. 
This continued until a decided change of conditions in Lower 
Carboniferous times renders necessary a change in the nomen- 
clature of the beds in consequence of the change in the character 
of the fossils. 

**True Coal-Measure strata covered the novaculite area also, 
for they are found in Texas in a latitude considerably south of 
84^ 30', while the trend of the formation is nearly east and west 
through this part of Arkansas and through the Indian Territory. 
The south members of the coal strata of northern Arkansas have 
been worn completely away, and are now buried beneath the Cre- 
taceous and Tertiary deposits which cover southern Arkansas. 

'* Following the formation of the Coal Measures, and probably 
synchronous with the Appalachian UpUft, came the elevation of 
Arkansas above sea-level. The time following this post-Carbon- 
iferous elevation of Arkansas has been one of erosion, though we 
have evidence of some periods of accumulation as well as denu- 
dation. The three periods of accumulation were the Cretaceous, 
Tertiary, and Pleistocene, during which there were partial and 
perhaps complete submergences of the area*' (pp. 206-207). 

The final chapter of the volume deals with the fossils of the 
area. These, it is true, are few in number, but seem to be suffi- 
cient to justify the assertion of the Lower Silurian age of the de- 
posit. Dr. R. R. Qurley contributes some remarks upon the 
graptolites found in shales both underlying and overlying the 
novaculites. His conclusion is that two horizons are represented, 
one of Calciferous, the other of Trenton age. Comparisons are 
drawn between the Arkansas beds and those of Point Levis in 
Canada, Calciferous in age, and those of Norman's Kill in New 
York, of Trenton age. A number of new species or varieties are 
described by Dr. Qurley. Joseph F. James. 

Washington, Aug. 11. 

Outlines of Theoretical Chemistry. By Lothar Meyer. New 
York, Longmans, Qreen, & Co. 

The author of this volume is well known by the successive edi- 
tions of his " Modem Theories of Chemistry " and by the share 
that he took in developing the periodic law of the elements. The 
larger work was translated some years ago by Professors Bedson 
and Williams ; and the same translators have put this volume into 
good, readable English. 

The author says (in view of the various works already published 
on theoretical chemistry): **1 have not considered the require- 
ments of students alone, but have been desirous of offering some- 
thing to those friends of scientific investigation who have neither 
the intention nor the time to concern themselves with the details 
of chemical investigation, but wish to become ac<iuainted with 
the general conclusions arrived at. With this object in view, I 
have abstained from too large a use of the numerical results of 
observations and measurements, and have avoided giving detailed 
descriptions of experimental methods. . . . The general — 1 may 
say the philosophical — review of the subject has been my chief 
aim, to which the details should be subordinated.** 

The author*s purpose, as thus expressed, has been in good mea- 
sure carried out. Chemists will prefer his ** Modern Theories of 
Chemistry,'* if they would become really proficient in this aspect 
of the science; and to such this work may seem superfluous. But 
many, who are chiefly interested for practical reasons in chemical 
analysis or manufactures, may be glad to find so good an '* Out- 
line," compressed into 216 dlearly-printed pages. The work is 
not made up of distinct chapters, but the sections seem to succeed 
each other in natural order, giving some prominence to the fol- 
lowing topics : Atomic theory, the several methods <^ determining 
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molecular and atomic weights, the periodic law, valency, the con- 
stitution of chemical compounds, physical isomerism, density, 
fusion, refraction, solution, crystallization, diffusion, evaporation, 
constitution of gases, relations of heat to chemical change, disso- 
ciation, electrolysis, migration of ions, speed of chemical change, 
action of mass and avidity. The following sentences are from the 
concluding paragraph : ** We have gradually receded from the 
idea of a static state of equilibrium of the atoms, brought about 
by their powers of affinity, and we now consider the atoms and 
the molecules, which are built up of atoms, as particles in an ac- 
tive state of movement. Their relations to each other are essen- 
tially determined by the magnitude and form of their movements. 
Chemical theories grow more and more kinetic." 

Some Americans, at least, will dissent from the judgment of 
the author in still making the atomic ratio H : O equal to 1 : 15 . 96; 
but it may well be hoped that this well-balanced compend of 
leading theories, in its English dress, will widen the interest already 
shown in the philosophical aspects of this science. R. B. W. 

Deafness and Discharge from the Ear, By Samuel Sexton, M.D. 
Assisted by Alexander Duane, M.D. New York, J. H. Vail 
<& Co. 89 p. 

The object of the writers of this small volume is to bring before 
the profession the merits of the operation of excision of the drum 
membrane and ossicles in cases of chronic deafness from catarrh. 
The theory of the operation is stated at length, and a number of 
cases in which it has proved successful are reported. It would 
have been more satisfactory if a complete tabulation of all cases 
had been offered, so that a more accurate estimate could have been 
formed as to results. From what is stated, however, the procedure 
is clearly one of much service in some instances. 

Human Origins. By Samuel Laino. Illustrated. London, Chap- 
man & Hall, 1892. 

This is an exceedingly well-written and interesting summary of 
all the theories, facts, and mysterious questions connected with 
the origin of mankind on earth, by a somewhat remarkable man, 
whose previous works, ** Problems of the Future" and *< Modem 
Science and Modem Thought,'* met with a wide circulation in 
England. The author, Mr. Samuel Laing, the son of the translator 
of the Norse Sagas, comes of a good old Scottish family and was 
second wrangler of his year. Well-known in the House of Com- 
mons as '*the member for the Orkneys,^' Mr. Laing twice served 
in Mr. Gladstone's administrations, as finance minister to India 
and financial secretary to the treasury, and is now the president 
of a prosperous English railroad. This veteran of finance and 
aflfairs has always found solace and delight in the study of abstruse 
scientific problems of the day. His various publications present 
the results of wide and discriminating reading and research, in a 
logical, concise, yet comprehensible style for the benefit of those 
who have not the time to look into such matters for themselves:. 

In the present volume Mr. Laing deals first with the abundant 
evidences of the existence of civilized man upon earth at least a 
thousand years before the date of the creation of the world as 
given by theological chronologists. A clear outline is presented 
of the condition of religion, art, science, and agriculture of *^ Old 
Time," as revealed by the earliest monumental records and in- 
scriptions of ancient Egypt, Assyria, and Chaldea. These alone 
afford convincing proof of the great antiquity of civilized man 
and of the existence of a high grade of culture at the earliest 
dawn of the historical period, which was preceded by legendary 
ages of less duration and by the long- forgotten antecedent neo- 
lithic era and remoter epoch of palaeolithic man. 

The evidences of science are then considered as revealed in 
geological and palaBontological records of the past. The effects of 
the glacial period, CroH's theory of its cause, and Quaternary, 
Tertiary, post-glacial, and inter-glacial and pre- glacial man are 
discnased in turn. The geological data from the Old and New 
Worlds, favorable and opposed to the antiquity of man, are stated 
with clear impartiality. The author seems well acquainted with 
the works of American scientists such as Abbott, Morton, Brinton, 
Wrigbty Whitney, and Shaler. He shares, however, in the preva- 
lent confusion with regard to the Toltecs. His main argument is 



governed by the force of the logical postulate of continuous evo- 
lution. **No one now believes," he writes. '*in a multiplicity of 
miracles to account for the existence of animal species. Is man 
alone an exception to this universal law, or is he, like the rest of 
creation, a product of what Darwinians call evolution, and en- 
lightened theologians *the original impress?''* He is therefore 
led to the conviction of the great antiquity of the human race. 
He would seek for human origins at least as far back as the Mio- 
cene period, and search in the earliest Eocene strata for the col- 
lateral ancestors both of the existing races of mankind and surviv- 
ing species of anthropoid apes. '* With this extension of time." 
he concludes, '^the existence of man, instead of being as anomaly 
and a discord, falls in with the sublime harmony of the universe, 
of which it is the dominant note." 

The volume is well illustrated from varied and modem sources. 
There are a few obvious misprints, such as Tyler for Tylor, tri- 
lateral for triliteral, Mortillot for Mortillet; which will doubtless 
be corrected in the forthcoming second edition. The first is already 
exhausted. Aonbs Crane. 

Brighton, EoglAnd, Aug. 1. 

Essays upon Heredity and Kindred Biological Problems, By Dr. 
August Weismann. Authorized translation by Messrs. Poul- 
ton, Schonland, and Shipley. New York, Macmillan & Co. 
2 vols. 8*>. 

Those who have followed the active discussion of the remarka- 
ble investigations and stimulating hypotheses of the author of 
these volumes will not expect in this place a review of the works 
which have made hiii name famous even among those who have 
not been willing to accept all his conclusions. Such a review 
would be inadequately accommodated in a volume as large as either 
of those which are mentioned here. It would amount to a sum- 
mary of existing biologic theory, which is being added to daily, 
almost hourly, and from which the teaching effect of time daily 
dissolves away some misconception or superfluity. In common 
with the great body of American naturalists we believe that the 
most talked-about strand in Weismann*s woof of hypothesis — the 
assertion of the non-transmission of acquired characters — is not 
only an erroneous but an entirely unnecessary assumption, an 
assumption which, carried vigorously to its necessary conclusions, 
may well be termed the key-note of a genuine *' gospel of despair.'' 
This assumption at present is upheld chiefly by a sort of circular 
argument which explains the ** acquired character '* to be one ac- 
quired by the body solely, exclusive of the reproductive plasma, 
while any character which is shown to be transmitted is put out 
of court as having been acquired by the *' whole organism." But 
whatever be the fate of any of these special views, either of Weis- 
mann or his opponents, there can be no question as to the great 
importance of the questions involved, or of the scientific, honora- 
ble, and impartial spirit in which the g^eat German naturalist has 
discussed them. 

While many of the problems concerned are strictly scientific 
and to be adequately discussed by trained naturalists alone, some 
of the questions, and the conclusions which result from all, are of 
the utmost importance to every philosopher, theologian, and soci- 
ologist. It is therefore a matter for general congratulation that 
the essays in question have been put into English in a form which 
excludes all doubt as to the adequacy of the translation or the 
faithfulness with which his ideas have been presented. 

The work appears with the well-known elegance of the Oxford 
Press, and should find a place in every working library. 

Darwin^ and after Darwin^ an Eoepasition of the Darwinian 
Theory^ and a Discussion of Post- Darwinian Questions. By 
Oeorqe John Romanes. I. The Darwinian Theory. Chi- 
cago, Open Court Publishing Co. xvi., 460 p. 8^. 

This treatise, the first of two contemplated volumes, has grown 
out of a series of lectures delivered before the University of Edin- 
burgh, and is devoted to the general theory of organic evolution 
as Darwin left it. As these lectures were delivered to learners, 
and in their present form are intended for the general reader, the 
author states that he has been *' everywhere careful to avoid as- 
suming even the most elementary knowledge of natural science '* 
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oc the part at his readers. The natural consequence of this ia 
that, for the iDtfUigent American reikder, who has learned bis 
•cientiSc alphabet long since, the book ia liable to appear eome- 
wbat proaj and verbose. Harine itaid thix, our criticiam is con- 
cluded, for it is certain that Mr. Romanes ia fully conver:iant 
with hiH subject in all its brancheii, and a careful eianiinniion of 
the hooii has shown bis treatment of the subject to be judii^ioua, 
accurate, and fuir. For all persons who Heairc a straight forward 
statement of what i<t implied by tl|B term Darwinism when alrictl j 
cora'.rued, the book ia to be recocnmended. Since public speakers, 
both in favor of and opposed to the doctrines of evolurion and 
natural selection, ore only too frequently given to ainjiular mis- 
conception>i on thin subject, it is fortunate that a work has at last 
appeared which prefientu a satisfactory summary of the llieory 
for general reference, and we hope it may be widely cireulated 
and carefully read by the mimeroiis class for whom it m Intendeil. 
Besides Quineroua diagrams of fairly good quality, the volume is 
embellished with Jeens's well-known portrait of Darwin, from the 
'■ Nature " serifs, which will he welcome to nil admirers of the 
great philosopher. 

The Initiarm of Cuiiada ; their mnnnerg and enatomu. By John 

McLean. Third Elition. Lwdon. Charles EI. Kelly. 351 p. 

Mr. McLkan sppaha from the expe/ie 

among the Indians of the North-west, a 



authority for what came within the* scope of his studies. Thesn 
embraced the language*, literature, native religions, fo1k-lon>, 
and later Christian lite of the wild tribes. He talks in an inier- 
esting manner about their heroes, traditions, mode of living, and 
cusiomx, and describes the land in which tiie tribes he visited paa» 
their lives. The impression the book gives, however, is that it 
has been written down to a popular style, and that tl>e author 
could have prepartnl a morb more valuable production, had he 
not felt it necessary to consnlt what he considered the taste of the 
average reader. 

AMONG THE PUBLLSHEHS. 
TlIERK is now in press a work specially written for the Jewish 
Publication Society hy Inrael Zangwill, of London. It is entitled 
" Children of theOlietto. heing pen -pic lures of a peculiar people." 
It will he forwarded lo members in the forlhcoraini; nuiunin. 
Arrangemtrnts have also been made for the publication, this year, 
of the second volume of Qraetz's " History of the Jews." 

— Close upon the reivnt invasion of Hanhallan Island by thou 
sands of enthusiasts in the cnu»e of the elevation of the human 
race, comes the dread news, Bays The PublMerfi' Weekly, of the 
stealthy entry of two enemies that has struck terror into the 
heart of every man who owns a book worth liaving 80 wily has 
been their insinuation into our midst that it would be difficult to 
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Societas Entomologica. 

International Entomological Society, Zu- 
rich- Hot tlngen, Switzerland. 
Annual fee, ten francs. 

The Journal <if the Society appears twice a 
month, ODcl consists entirely u[ nripiiial ar- 
ticlog on entoinoloKy, with a ilepai-tment for 
Bdverti«ementH. All membeis may iue this 
department free of cost tor adwrtinemEnta 
rolatine to eutomolo^y. 

The Society consists of about 4ri0 inembera 
in all countries of the world. 

The DdW volume b^t^u April I. 1^92. The 
Dumbeni alreHiiy issued will bo sent to new 

For information addret^s Mr. Fritz Rchl. 
President of the Societas Eatuinnl«K>ca, 
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fix the exact date of their immiKration. Theic hUtorj really 
hegiDs with Uie Bne raomiiifc. last treek, on which Mr. W. E. 
Benjamin of "51 Bro<idway. New York City, took from his nhelt 
a worn leather- bnund copy of Seneca, puhlished in London in 
1675. and found tno healthy epecimens of the i^enus Aglosiapm- 
guinalii ensconced in a barrow through the boltom of the precious 
book. 

— Harper & Brothers have in preparation an illustrated edition 
of Oreen't ''Short History of the Eofilish People,'' a work which 
has probably been more widely read and enjoytKl than any oLlier 
of its kind. The iihistrations have been delected with llie pur|xi«e 
of earrying out the favorite wi^h of the author, to interpret snd 
illustrnle En^clitih history hy pictures which should bIiow how men 
and iblnRS appeared to lookers-on of their own day, and how eon- 
tempnrary olwerverH aimed at representing them Besides a laree 
number of elegant wood engraving.', the work will eontain several 
colored plates, including reproductions from manuscripts, illumi 
nated missals, et^;., executed in the bi|tliest Ftyle of dirouio- 



lithography. Anexhauetiveseriesofportraiteof eminent persona 
will also be a prominent feature. The tlrst volume may be ex- 
pected shortly. 

— Prof. Bernard Bosanquet of London, ffhaee "History of 
.,%atiieiics" has recently been published by Hacmillao & Co., 
hoH Just completed a courae of fifteen lectures at the School of 
Applied Ethics. Plymouth, Mass. His theme was an historical 
tiurrcy of Oreek ethics, tracing to the present day the inflaence of 
Pluto and Aristotle. In clearness, precision, and in power to in- 
terest and xtir hlH hearers Mr. Bosanquet proved as effective ft 
tpachiT as England has ever sent across the sea. His ability as a 
thinker has been familiar to American students through his work 
on liicie. which takes high rank as an authority. A recently 
published vdluue in the Contetnporary Science Serieti piesents his 
"Essays and Reviews," showinK him to lie one of the most incisite 
and cymiinthetic writers of the time in the fields of ethical and 
|ihil'<sophical inquiry. Hr.Bosanquet intends to visit Colorado and 
the Yellowstone region before returning to England next month. 




Acid Phosphate, 

Recommended and prescribed 
by physicians of all schools 



LITERARY OUTFIT FREE. 

Adto r RPDdlne us H 00 Bt naef *Dd mentloiiiDc 
"HolSDCe." ■Ill isdplva ■ rupT at ■' HIatnrlckl 
Skntohea bikI EtcdIk Id tbe CoIoniuClia af Ameil- 
Ok." bv D. B H&ll. A nquare Kto. buok (dUlV 
iDcliea). ta pwB, illuKt rated. Tbls U a rprnlar 
tUnObaokkiirtftlwrcftlDatthMtjiiiop .. .. Hm 

WO PrlTiti Llbiarir [.kbela; thitf sbould ba 

-'TbeLlbrarT."aI&i-,aFn<b ok'ni^DtaialDB ■ 
brlff tiet of moat Unportant sluda' d and mV 
celluiFOua bookn In eiiTT deeartini-Dt nr II en- 
lure. Incpnded fir thnan who arx kbout foroi- 
iDBallbrarT. Hluu about irbai bo ketfiroad 

.n,1h.,-toba71h.m W 

'a aubacrintloD to tbe "Lllorvj Llibt," 
I* mHUlne ot Annlitnt. HcdlvTaluld 



ffl," 



(4.onactiiBl*i]i>«fnr|IOi, Sa 
rarj Lliiht." Ill (ifots (pontal car 
Addrfsa. Lllerarr Llshl, 



DYSPEPSIA. NERVOUSNESS, 
EXHAUSTION, 

and all diseases arising from im- 
perfect digestion and derange- 
meQts of the nervous system. 

It aids digestion, and is a 
brain and nerve food. 



ESTERBROOK'8 
STEEL PENS. 

Of SUPERIOR ASD SIANDARU QUALITY. 
Leading Has,: 04B, 14, 130, 135, 239, 333 



Bewmre of Soballlai 



and iBillatlona. 



mssm 



THE WEEKLY BULLETIN 

OF HEWSPAFEB AKD PERIODICAL 

LITERATTTBE. 
Catalogues and Classifies Each Week 

THE PRINCIPAL, CO.VTENTS or 
THE PERIODICAL PRE88. 

In the eager atudenC U now rpnoerBd »f»lltbl». 

INDEX OF TECHItlCtI UTERATURE 

S«ad for mfne tampte copji uiU leari) how 

The Bulletin Suppliea 

The Articles Oatalojued. 



Speecb Reading aid ArticnJation 



I JAuMB F, Ooimm, pumumnmitt 



By A. MELVILLE BELL. 

Price, 25 Centg. 

Practical Inatructiong in the Art ot ReadioD 
Spoech from the Mouth : and in the Art ot 

Teach in([ Articulation tn the Deaf. 

IThii Work— written at the auggoaUon oC Mlu 
Ban)) FuUer, Principal of tbe Honce Kaoa ftcbool 
ror tbe Deaf. Bwlon. Mui — In. ao far as knowa.tbr 
Brat Treatise published on"Speaah BekdlDR."] 

fram PrlnetpaU of ImUluHottM for thr Dmaf. 




WORID-ENGIISH. 

as renlB. 

HINDBOOK OF 
WORID-ENGIISH. 



'NEW ARC LAMP 

* ) COLLEGE PROJECTOR 

y^, J.wiLU EEN & CO. 



11 



"ftoBflt down, onr tongue Is tbe beat for tbe world 
to anit« apoa.''— SraoUim Eaglt. 

'-Tbe idea ot Xr. Belltaaa muob to reeommend It. 
and tbepraeeDtatlon Is charmlnulT clrtr."—Amcri- 

'*Tl» nralt la n lao^ua^ wbiob cannot Isll to 
maat wlUi aooentuioe."— SMlon TravtUer. 
" WorU "-I'l^*' deaerrea the careful conaldermtlon 
. _.. — . 1_..__ "^.jfifijfrn Lanonaoe Note*. 



T 6? PARK PLACE. NEW YORK 



Cabinet Bpeelmonii, CnlJection 



„ _ _ ,'____ . ..... oliith bound, SScenls: supplemenl, vcenta. ued. L. 

R. D. C HODGES, 874 Brradway, NawYork. BH<>u*HAco,Htiier»io|i*t».7MAruH-wa]r,{i.Y. 



readlnji frooi tlie lips sre espeolslly Btereating, kod 
of mat Imnortani-.- for the student ot phonetics. " 
— Slodrrn Langtiagr Note: 

•„" The nbnve wort may be obtained, hy 
order, through any boolueller, or posl-fres 
on receipt of price, from 

II. D. C. HODGBS, tl( Broadiay, I. T. 

PATENTS 



SCIENCE. 



[Vol. XX. No. 498 



QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when Lght- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19, 1891. No re- 
sponse lo date. 

N. D. C. HODGES. 

674 BaOADWAY, NEW YORK 
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IS THERE A SENSE OF DIRECTION ? 

BY J. N. HALL, M.D. 

Although it seems to rae beyond dispute that among' the 
lower animals there is an instinct which teaches them to 
find their way to a given point regardless of darkness or of 
previous knowledge of the locality, I do not believe, as I 
formerly did, that man possesses a similar sense, if we may 
so term it. I believe that man*8 ability to find his way to a 
given point is dependent solely upon a habit of observation, 
almost unconscious, to be sure, in many cases, but neces- 
sary to the end in view. I shall not discuss the truth or 
falsity of the ingenious theory advanced a few years ago, 
that the pineal gland in the brain is the seat of such a sense 
in animals, and that they find their way by means of some 
perception by this portion of the brain of the direction of 
terrestrial electric currents. All reasonable men, I believe, 
are satisfied that animals have this ability to find their way. 
Thus, most of us are familiar with instances in which a cat, 
for example, has been taken in a box or satchel for ten, 
twenty, or even fifty miles from home, and has returned in 
such an incredibly short time that we may be certain she 
has travelled by the most direct route. Carrier pigeons 
transported in closed cars or in ships have no difficulty in 
determining their direction of flight, even when liberated 
out of sight of land. I have repeatedly, when in doubt as 
to my direction upon a prairie without roads or paths, given 
my pony his reins, as riders commonly do in such circum- 
stances, and never yet knew one to come out at the wrong 
place. The cowboys of this region make it a rule to pick 
for night-herding well-broken horses that are known to be 
anxious to reach camp when given the reins. Such ponies, 
even if obliged to follow the herd away from camp for sev- 
eral miles, will find their way back in safety in spite of the 
darkness. This selection of certain horses for night-work 
does not in the least vitiate our conclusion. They are not 
chosen for their power of finding their way back, but for 
their known inclination to do so. Even these horses some- 
times fail, as, for instance, in the face of a severe storm, for 
they drift with the wind at such times rather than face 
it. Thus I once started for home at midnight from a ranch 
four miles away. For the first mile my road led westward 
to a road that ran in a northerly direction to town. Upon 
this first portion, with nothing to guide him, for it was dark 
and the ground was covered with new fallen snow, the 
horse found his way easily. As I struck the road and 
turned his face fairly to the storm, he would hardly face it. 
As the thermometer fell to 27 below zero that night, and the 
wind was strong, it was not strange. In this case the pain 
in his eyes from the cold and the driving snow more than 
counterbalanced his desire to get to his stable, and so he 
preferred to drift with the storm rather than face it. 

As I cannot conceive that a horse or pigeon should guide 
himaelf by the position of the sun or of the north star, even 
if we eliminate from the problem the well-known fact that 
darkneM seems to make no difference in the exercise of this 



homing instinct, I think that we may take it for granted 
that animals and birds have this sense of direction, for ex- 
amples similar to those given above might be given by the 
score. It might be supposed that this instinct had formerly 
existed in man, but had been lost during his progress toward 
his present state of civilization. Writers speak of the ** un- 
erring instinct** which guides the red man through the ybbI 
stretches of pathless forest in which he resides. But we are 
also told of the accuracy of observation of the individuals of 
this same race. The Indian is familiar with the path of the 
sun and the position of the heavenly bodies. He observes 
every thing within his horizon, the mountain ranges, promi- 
nent peaks, and passes; he notes every stream, its size, 
character, and general course; he sees all the prominent ob- 
jects along his trail. If the sun is obscured, and he is tem- 
porarily lost, he accomplishes his orientation by observing 
the rougher bark on the north side of some varieties of for- 
est trees; or he finds the wild morning-glory facing eastward 
at day -break, for the faithful Moslem is not more certain to 
look toward the rising sun. He no doubt observes, also, 
that the warping action of the sun^s rays detaches the bark 
sooner from the south side of the standing dead timber than 
from the other sides. These and a hundred similar signs 
are to be read by the student of nature. Such a student, 
most emphatically, is the Indian. I have bad occasion to 
note his wonderful powers of observation, and those more 
familiar with his habits than I am, inform me that only 
after years of experience, if at all, does the white man ac- 
quire his proficiency in this direction. We are told by trav- 
ellers that it is much the same with other primitive races, 
the necessary qualities t>eing intensified by inheritance 
through long generations of nomadic ancestors. But as we 
have advanced in civilization, and sign-posts have taken the 
place of the signs which the Indian reads, we have retro- 
graded in these matters until the civilized man, despite his 
knowledge, is lost more easily than his barbaric ancestors, 
unless he takes especial precautions to note those things which 
they observed without effort. 

It seems to me that our proposition, viz., that we keep our 
direction by observation, conscious or unconscious, of sur- 
rounding objects, will t>e established if we are able to prove 
these three things: — 

First, that those lacking in the power of observation are 
most easily lost. 

Second, that those in whom this faculty is well developed 
are rarely lost. 

Third, that the latter are easily lost when they lose sight 
of all external objects, as in fog or darkness, or when their 
attention is concentrated upon something else to such an ex- 
tent that they do not observe their surroundings. 

I trust that my term '^ power of observation '* is plain to 
all. In this connection I mean that faculty which enables 
one to note surrounding objects, and to bear in mind their 
relations to each other and to himself. I take it that the 
power which enables one to look at a landscape and say that 
it is familiar is the same as that which permits some of us 
to look at a word and determine whether or not it is spelled 
correctly ; for I have long believed that notorionsly poor 
spellers were such, not from poor memories necessarily, bat 
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from lack of the faculty in question. Thus I have a friend 
with whom I have hunted on several vacation trips to the 
Rocky Mountains. He has an excellent education and a 
memory far better than the average, but is utterly unable to 
spell. He is the only man with whom I ever hunted who 
was afraid to hunt alone in a strange country for fear of get- 
ting lost. I have often been struck, in other matters, with 
his same deficiency in this direction. Thus, when we hunt 
together, he scarcely ever sees the game first, although when 
discovered at a distance, he is immeasurably ray superior in 
determining what class of game it is, if so far off as to ren- 
der this a matter of doubt. 

This example I may count as the first point in establishing 
our first proposition. Next to observers poor by nature, we 
might place those who lack experience, as those who have 
always dwelt in cities. Of course the great majority of 
these acquire proficiency by practice. Short-sighted persons 
who do not correct their myopia by the use of glasses come 
under the same head, for, being unable to observe their sur- 
roundings, they are very prone to become lost. Fortunately 
this disease is comparatively rare in primitive races, natural 
salection, no doubt, contributing to render it so, for it is 
vastly more common in civilization. 

Among the female inhabitants of towns and cities the 
faculty in question has had no opportunity for development 
for many generations, perhaps. They ordinarily have a very 
poor '* sense of direction.*' I have yet to see a woman from 
civilized life who could be trusted to point out the way 
across a pathless region of any considerable extent. 

Second, good observers do not readily lose their way. My 
experience in this regard has been largely with two classes 
of men, hunters and cowboys. Men of either of these classes, 
to be even moderately successful, must be the closest of ob- 
servers. The appearance of a man or an animal anywhere 
within the circle of vision is ordinarily noted at once. The 
habit of seeing what lies before one, a thing not given to us 
all, is formed. With men who travel much alone, the ex- 
ercise of this faculty fills the gap left by the lack of oppor- 
tunity for conversation. It gives the mind a certain amount 
of exercise. The Mexican sheep-herder who is alone on his 
range will tell you, a week after, who has passed by, what 
kind of a horse he rode, whether a colt followed a certain 
wagon the trail of which he has seen, and other details that 
surprise one not accustomed to such matters. The cowboy 
who rides a hundred miles across country will tell you the 
brand of every stray steer he has seen. These men, realiz- 
ing that they are dependent upon their own exertions for 
safety, unconsciously develop those faculties of service to 
them. Other men, placed in similar positions, develop in 
the same manner, as trappers, explorers, and scouts. Think, 
for instance, what chance there would be of a trapper's get- 
ting lost when be is able to place fifty traps in a new region 
and find them all without effort. Here his memory is, of 
course, of as much importance to him as his close attention 
to his surroundings. 

Our third proposition is, that even those who are ordi- 
narily entirely competent to find their way get lost easily in 
darkness, fog, or snowstorms, and especially if interested in 
something which thoroughly occupies the mind. This I 
believe to be utterly inconsistent with the theory of a proper 
** sense of direction." Examples are, no doubt, familiar to 
all, but I will quote one from my own experience, which to 
me is conclusive. I have for years been in the habit of 
hunting alone in my vacation trips, upon the plains as well 
as in the mountains, and have travelled much in unsettled 



districts, both night and day. Realizing the possibility of 
getting caught in a snowstorm, I have made it a rule to 
carry a pocket compass as well as a waterproof match-safe 
at all times. For eight years I never had occasion to use 
the compass to learn ray position, and I almost believed I 
was infallible so far as the question of getting lost, in day- 
light at least, was concerned. But the undeceiving came, 
and it was that which led me to this study of the subject. 
One fine September day I started out from camp on a deer- 
hunt. We were in the part of Wyoming between the head- 
waters of Savory and Jack Creeks, about two miles from 
that portion of the Continental Divide which lies between 
them. 

Within half a mile of camp I struck a deer trail and fol- 
lowed it. I pursued it for two or three miles, mostly 
through heavy timber, without seeing any signs of game, 
although momentarily expecting to do so. When I finally 
stopped for a moment, it had begun to rain, and the dense 
clouds shut in every hilltop. I could see nothing to indi- 
cate the position of the sun, and there was not a breath of 
wind. The rain increasing, I decided to start for home, 
and, turning farther to the right, followed, as I supposed, a 
tributary of Jack Creek down into the valley. What was 
my consternation to find that the creek into which it led 
flowed to the right instead of to the left as Jack Creek 
should dol Every thing was unfamiliar. I had crossed no 
ridge, to my knowledge, high enough for the Divide; I was 
dumbfounded. I knew, however, that I was upon the wes- 
terly side of Jack Creek, for I had crossed no stream of any 
description. In two hours I could not possibly have walked 
far enough up or down to cause me to miss it if I adopted 
an easterly course. The difficulty was in the fact that I had 
supposed that I had been following such a course in arriving 
at my present position. As the mist and rain now shut in 
every thing, I had nothing to do but to complete my humilia- 
tion by a forced resort to the compass, for I had to admit for 
the first time that I was lost. At first sight I was tempted 
to believe that the needle was wrong, as I am told all men 
in similar position are. I carried the compass to some dis- 
tance from my rifle, fearing that the needle was deflected 
by the metallic barrel. The result was the same. Fearing 
that I had found a body of iron ore by accident, I tried va- 
rious localities, but the needle still persisted in pointing, as 
it seemed to me, south. After a few moments' considera- 
tion I started over a ridge a little to the right of the way I 
had come, and due east by compass. I still felt that I was 
going west, and could not get over the idda. A tramp of 
half an hour brought me within sight of the valley I sought, 
and north seemed to come around where it should have been 
all the time. I had unconsciously crossed the Divide at its 
lowest point, far lower than the one at which I now crossed, 
evidently having made an entire turn when starting home- 
ward instead of a half one as I had intended. I now 
made a bee-line for camp, but I carried home with me less 
faith in my '^ sense of direction " than I had upon starting 
out. 

I might quote from the experience of others a dozen simi- 
lar examples of losing one's way. Some seven or eight men 
have been more or less severely frozen in this very county, 
by losing their correct route. I believe that further exam- 
ples are unnecessary. It is sufficient for me to say, in con- 
clusion, that, whatever instincts man may have had in a 
former state, he has at present no means of finding his way 
at all resembling that possessed by birds and animals. 

8le(U|if,O0L 
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CURRENT NOTES ON ANTHROPOLOGY. - XIII. 

[Edited by D. O. BHntan, M.D„ LL.D^ 

The Primitive Carib Tongue. 

The expedition led by Dr. Karl yon deo Steinen, which 
explored the head- waters of the Sching^u River in Brazil, 
made some remarkable diBcoveries. Tribes were found who 
had never heard of a white man, and were utterly ignorant 
of his inventions. They were still wholly in the stone age, 
uncontaminated — the word is not misapplied — by any 
breath of civilization. In ethnography, the most interesting 
find was the identification of the Bacahiris with the Carib 
stem, and apparently its recognition as perhaps the nearest 
of any of the Carib tribes to the original stock. 

Dr. von den Steinen has just issued his linguistic material 
obtained from this tribe in a neat octavo of 403 pages, ^* Die 
Bakairi-Sprache ^' (K. F. Koehler, Leipzig, 1892). It contains 
abundant sources for the study of the group, vocabularies, 
texts, narratives, grammatical observations, and, what is 
peculiarly valuable, a close study of the phonetic variations 
of the various Carib dialects as far as they have been ascer- 
tained. He shows that in all the associated idioms the same 
laws of verbal modification hold good, although each has 
developed under its own peculiar influences. The thorough- 
ness which marks throughout this excellent study places it 
in the front rank of contributions to the growing science of 
American linguistics. 

The Ethnic Distribution of Roofing Tiles. 

As a floating leaf will indicate the current and eddies of a 
stream better than a floating log, so oftentimes a humble art 
will be a more accurate indication of the drift of civilization 
than the more ostentatious products of human ingenuity; 
This has been happily illustrated by Professor Edward 8. 
Morse in a paper "' On the Older Forms of Terra-Cotta Roof- 
ing Tiles/^ published in the Essex Institute Bulletin for 
March of this year. 

He finds that the older roofing tiles of the world group 
themselves into three distinct types, the normal or Asiatic 
tile, the pan or Belgic tile, which is an outgrowth of the 
normal tile, and the flat or Q^rmanic tile, which is an inde- 
pendent form. The geographic areas in which these various 
tiles are found and the history of their distribution are re- 
liable indications of the conquest or peaceable advance of 
certain forms of civilization. Professor Morsels paper is 
abundantly illustrated, and an interesting map is added, 
showing the present distribution of the three types of tiles 
over Europe, northern Africa, and western Asia. 

That his study may not remain one of archaeology only, 
the author adds a number of practical hints on the use and 
value of terra-cotta tiles as roofing material, and suggests 
their wider introduction in the United States. They offer 
the best of all roofing material, durable, fire-proof, cheap, 
decorative, warm in winter, and cool in summer. 

Celts and Kymri. 

Professor Topinard is not satisfied with the result of the 
discussion of the Celts in Science^ March 11, 35, etc. He 
takes it up in U Anthropologie for June, and draws a dis- 
tinction between the Celts of the ** men of letters,'' among 
whom he classes the editor of these '^ Notes," and the anthro- 
pologists, represented — by himself. 

**For the former," he says, **the Celts are blonds, they 
constructed the megalithic monuments, and spoke a language 
now unknown. For the latter they are the brachycephalic 
people of western Europe, who appeared at the neolithic 



epoch, and lived during the age of bronze side by side with 
those who later bore the name of Qnuls. . . . For Broca, 
the term Celt designated the brachycephalic group of western 
Europe, and the term Kymri the blond group, with long and 
narrow face, etc. We retain the meaning he gives to Celtic, 
but to meet certain objections substitute for the word Kymri 
that of Gall or Gaulois." 

As the opinion of Broca to this effect was quoted with ap- 
proval in the discussion (see Science, April 22), it is diflS- 
cult to perceive the grounds on which the learned Parisian 
professor makes his objections. But it is desirable that his 
own views, which are always worthy attentive consideration, 
should be presented. 

Architecture as an Ethnic Trait. 

The significance of architecture as an ethnic trait has 
been fully recognized — too fully at times — in reference to 
the domestic architecture of the American Indians. The 
views of Mr. Lewis A. Morgan, who could see nowhere on 
the continent other than '^long houses*' and '* communal 
dwellings," contained a genuine discovery which has been 
pushed at times beyond its reasonable limits. 

Some excellent articles on this subject have appeared from 
time to time from the pen of Mr. Barr Ferree, in the Ameri- 
can Naturalist and the American Anthropologist. He 
treats such subjects as **The Sociological Influences of 
Primitive Architecture," and the climatic influences which 
have given rise to this or that peculiarity or style. His es- 
says are thoughtful and well reasoned. 

In the first fascicule of the Biblioth6que Internationale de 
PAlliance Scientiflque, M. C^sar Daly pursues this train of 
thought to the point of announcing — '* given a social condi- 
tion, it will have such a religion and such an architecture." 
In regard to '* styles," he discriminates between that of the 
architect, which is transient, and that demanded by the 
tastes and requirements of the community, which depends on 
it alone and will last as long as these remain. *' A style in 
architecture is therefore something national, social, and re- 
ligious, and not royal, as that of Louis XIV., nor that of an 
artist, had he all the genius in the world." 

Types of Beauty among American Indians. 

In a note published in this series (Science^ June 8), atten- 
tion was directed to the power of beauty in developing the 
race toward a certain standard of physical perfection. Some 
interesting facts bearing directly on this topic are presented 
by Dr. R. W. Shu f eld t in a recent pamphlet on ** Indian 
Types of Beauty." 

He begins with the suggestive remark that men of the 
lower type of development cannot perceive the beauty in 
the women of the higher type nearly so readily as the men 
of the higher type can recognize the comeliness in the 
women of the lower. This is as we might expect, the edu- 
cation in the elements of the beautiful being principally a 
result of development. 

Dr. Shufeldt inserts a number of photographs of Indian 
beauties, an inspection of which will satisfy any one that 
the opinion which in their own tribe awards them the palm 
for good-looks is justified by all standards. The same fact 
is borne out by Mr. Power in his work on the Indians of 
California. He calls attention to the attractive appearance 
of the maidens of several tribes reputed among their own 
people as beauties. 

While in all stages of civilization there are false and ab- 
normal standards of the beautiful — notably so among our- 
selves -^ there is also a gradual and certain tendency toward 
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that ideal of physioal form which the keen artislic sense of 
the ancient Greeks recognized as the perfection of corporeal 
symmetry. Wherever it is present in any degree, it is sure 
to he recognized. As Novalis says in one of his apothegms, 
'^ Beauty alone is visible.*^ 



SOME POINTS IN THE NOMENCLATURE-PRIORITY 

QUESTION. 

BT LUOIXN M. UNOBBWOOO. 

There are some of our younger botanists who see no pos- 
sible merit in the nomenclature-priority discussion. That 
this is the case is naturally due to the fact that neither their 
age nor training have been sufficient to enable them to ob- 
tain a general view of botany as a science in which the re- 
lations of plants to each other and to other living things 
form the crowning summit of achievement. When we say 
relationSy we mean the word in its deepest and widest sense 
— morphologic, embryologic, physiologic, geographic, and 
chronologic. 

To those whose work involves the weighing, sifting, and 
correlating of all the truth concerning some group of plants 
that has been found out by patient workers in times past 
and present, as well as that brought to light ih their own 
comparative research, the necessity of some uniform, au- 
thoritative, and permanent system of nomenclature needs 
no argument. If some have acute inflammation of the mor- 
phologic nerve so that their attention is largely drawn away 
from the general wants of the system to the nursing of their 
peculiar member, they are worthy of our sympathy, but 
they must reduce their hypertropy before they can expect 
the botanical world to regard their judgment as normal out- 
side their special sphere. 

While we thoroughly believe in Goethe^s assertion that 
"species are the creation of text-books while Nature knows 
only individuals,-' we have not yet advanced sufficiently far 
to be able to discontinue the present method of grouping in- 
dividuals into species and recognizing them by certain fixed 
names. This is a matter of convenience, and it is a present 
logical necessity. We believe, therefore, that the matter of 
nomenclature ought to be settled at once and permanently, 
and this we believe to be the opinion of all who look at sys- 
tematic botany, not as a mere ** battle of synonyms," but in 
its true position, representing as it does the ultimatum 
toward which every fact in the science tends, and into which 
the whole science will be ultimately crystallized. So far is 
this desirable that if a system can he agreed upon, it must 
and ought to be by the yielding of personal opinions to the 
will of the best and maturest judgment of the botanical 
world. 

One phase of the question has not yet been sufficiently 
dwelt upon, and that is the one which involves the element 
of personal justice. There are some who say that there is 
no ethical side to the question, that it is a mere matter of 
expediency. If justice pertains to ethics then there is an 
ethical element in the problem. It has always been main- 
tained that a man has the right to the product of his brain. 
If he invents a new mechanical contrivance he is awarded a 
patent If he writes a book he is given a copyright. If he 
disooyem a new principle or process in the natural world 
his name is inseparably conneoted with that principle. 
Otherwise why do we speak of the Bell telephone, of Marsh's 
tast for arsenic, or of Newton's law of gravitation f The 
same is true of discoveries in botanical science, for we in- 
Bmpmubljr ooaueot oeHmn namm with the earliest recogni- 



tion of protoplasm, the announcement of its identity with 
sarcode, the discovery of fertilization by antherozoids, the 
continuity of protoplasm, and every other important addi- 
tion to a knowledge of the plant world. In the same way 
the recognition of a natural group of plants, an order, a 
genus, or even a species is now n^garded as of sufficient im- 
portance to be credited to the one who makes the discovery, 
not by any means on the ground of expediency (though it 
is doubtless in the highest degree expedient), but because of 
an innate feeling of justice due him who thus publishes the 
result of his work. 

It is true that favored students or organizations may, for 
a time, regard themselves as the only rightly-appointed 
medium of description of species, but the multiplication of 
botanical centres, the specialization of workers, and the 
growing urbanity and cordiality in extending to specialists 
the privileges of public and private collections will all tend 
to prevent the growth of monopolies in a field which is not 
likely to become narrow enough for any to jostle offen- 
sively. 

As a worker in one group of plants we present some ques- 
tions that have suggested themselves in our work, drawing 
illustrations largely from the genera and species with which 
we are most interested, seeking not so much to offer dog- 
matic principles as to call to mind the feature of personal 
justice. 

1. Shall there be an initial date in nomenclature ? 
What justice on the one hand, or advantage on the other, 

is there in accepting those of Micheli's genera that were 
adopted by Linnaeus, and rejecting others equally valid that 
were not ? What virtue did the great compiler add to an 
adopted name that should render it either sacred or immor- 
tal ? We have AnihxiceTOS and Sphaerocarpus, Blasia^ 
Riccia, and LuniUaria^ all established by Micheli in 1729, and 
all accepted to-day without question, forsooth, because they 
have received the stamp of the immortal Linnaeus, who could 
scarcely distinguish a hepatic from other Bryophytes. And 
yet Micheli, the founder of generic distinctions among Crypto- 
gams, who knew and studied plants, adopted other generic 
names at the same time; these the great Linnaeus did not 
accept because he could not get down to the study of plants 
and learn to distinguish genera among hepatics and other 
Cryptogams. Are we of this age so blinded that we must 
fall down and worship this popularizer of botany and accept 
his dictum as against that of a man whose shrewdness en- 
abled him thus early to discriminate genera among Crypto- 
gams? 

But we must have a starting-point, some say. Why not 
then commence genera with the men who first originated 
them ? Let us not award merit where merit is not due. 
Let us not assume for Linnaeus a virtue that he did not 
possess. Micheli, Ruppius, and Dillenius were the origina- 
tors of genera among hepatics. Why not recognize their 
genera that represent natural groups ? If others are the 
progenitors of genera in other groups of plants, there is no 
reason why their work should not also stand, provided their 
names were not already preoccupied. 

2. Shall names long used be laid aside when claimed for 
other plants on grounds of strict priority ? Shall we recog- 
nize the principle of outlaw in nomenclature f 

For example, Marsilea (Micheli, 1729) is a hepatic which 
since Raddi's time (1818) has been known as PelUa. Jfar- 
silea Linn, has since its establishment been ased for a fsovs 
of quadrifoliate Pteridophytes. Shall the lattar sUuid in tb» 
face of evident priority ? While a oompramiie of Ihis kuid, 
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ncriOciDg an individual for the general good, if it could be 
agreed upon by an authoritative body, would be in the in- 
terests of both science and peace, it could not be accom- 
plished without personal injustice. 

Another case more complicated is that of Aaterella. This 
genus was established by Palisot de Beauvais in 1810. Raddi 
independently established Reboullia in 1818. After many 
years European hepaticologists, with Lindberg at the head, 
discovered that the two genera were identical; so Reboullia 
yielded to Aaterella, Meanwhile Nees von Ekenbeck had 
established the genus Fimbriaria (1820). Latterly Lind- 
berg took a second thought and regarded Beauvais's three- 
line description as more nearly representing Fimbriaria 
Nees. So this generic name, known for over half a cen- 
tury, is laid on the shelf and Aaterella, which we have been 
using for a totally different plant, is put in its place. On 
this basis i266ou//ta Raddi was restored. 

3. Shall ^* the first name under a genus ^^ hold against a 
previous specific name ? 

Riccia reticulata (Gmelin, 1796) was erected into Cor- 
ainia by Raddi, in 1818, under the name of Corainia mar 
chantioidea. Shall this name hold, or shall we write Cor- 
sinia reticulata (Gmelin) Dumort. (1874)? 

We believe the latter more justly covers the case, although 
on the ground thatRaddi's name had been long in use this 
might be a proper time to sacrifice an individual for the pub- 
lic good ! 

4. Shall varietal names have priority over established 
specific names ? 

Madame Libert described Lf^'eunea calcarea in 1822. It 
proved to be the same as had been described by Hooker in 
1816, as Jungermannia hamatifolia fi echinata. Taylor in 
1846 wrote L^eunea echinata Tayl., perhaps more for dis- 
playing the caudal appendage than for principle, but he has 
not been generally followed until latterly, when there is a 
tendency to revert to his name. Since varieties, especially 
among Cryptogams, are too often established on mere sports, 
forms, or other slight variations, and species are the units 
of classification, we believe that description as a species 
ought to be the ultimatum in matters of priority. If 
Madame Libert had recognized the identity with Hooker's 
variety, and had named it L^eunea echinata in the first 
place no one would have quarrelled with her, for it would 
have been advantageous to preserve Hooker's name. Since 
she named it L. calcarea we believe this name should stand. 

5. Can inappropriate names be cancelled on that ground 
alone ? 

In 1867 Alphonso Wood established a new lileaceous genus 
from California under the name of Brevoortia, Out of 
compliment to the little daughter of the stage-driver who 
first showed him the plant, he called it Brevoortia Ida Maia. 
When Dr. Gray reviewed Wood's species a year later, we 
deem that he did a double injustice: (1) In hastily cancelling 
a genus which had not originated at Cambridge, and (2) in 
substituting a specific name on the ground that the one 
chosen was a compound. He thus obliterated all trace of 
•Wood's discovery by writing Brodiaea coccinea Gray ! The 
first injustice was partly atoned for by Dr. Watson who 
recognised Wood's genus as valid in his *' Revision of the 
Liliaceae," but instead of writing Wood's name in accord 
with the principle of 'Hhe first name under a genus" he 
wrote Brevoortia coccinea Watson t It might be well to 
ask why Ida Maia is any more objectionable than Hart- 
WrigkHi^ Ajaagrayana^ Donnell-Smithiiy or any other of the 
many oompoQiida of our system. 



To take another example, Berkeley established the genus 
Croniaia, closely related to Corainia. Lindberg, not recog- 
nizing Dr. Gray's aphorism that **a neat anagram is not 
bad," cancelled Croniaia and substituted Carringtonia 
Lindberg. 

We maintain that a name once established cannot be can- 
celled on the ground of offended personal taste even though 
it have the euphonious melody and the suspicious flavor of 
Marian- Wilaoni I 

6. How far has a later writer a right to correct names 
previously established ? 

We cite three instances: — 

(1). In 1821 S. F. Gray established a large number of 
genera of British Hepaticae. To these he gave personal 
names Kantiua^ Herbertua^ Pallaviciniua, etc. These have 
been changed by Carrington to a feminine ending Kantia, 
Herberta, Pallavicinia^ etc. 

(2). Lindberg has adopted the plan of changing all per- 
sonal names ending in ianus^ a, um to u; for instance, he 
writes Jungermania HcUeri for J. Helleriana as originally 
written by Nees. 

(3). Tricholea Dumort. was corrected by Nees to Tricho- 
colae to bring it into harmony with its derivation. Du- 
mortier originally wrote it Thricolea. 

Except in manifest errors of orthography, names should 
be let alone. 

7. What credit should be given for generic and specific 
names ? 

(a) Shall we write the name of the author of the specific 
name in case there has been a transfer to a new genus, and if 
so in parentheses or not? (6) Shall we write the double com- 
bination of the first describer of the species in parentheses 
followed by the name of the author of the generic combina- 
tion ? (c) Shall we write the name of the one who made 
the transfer ? 

While we shall hail with joy the time when the bare 
binary shall be all that is necessary to identify a plant, we 
believe the following to represent in a specific instance the 
order in which the demands of personal justice as well as 
scientific convenience are most fully met: — 

(1). Metzgeria pubeacena (Schrank) Raddi. 

(2). Metzgeria pubeacena (Schrank). 

(3). Metzgeria pubeacena Schrank. 

(4). Metzgeria pubeacena Raddi. 

To write AT. pubeacena Schrank, makes that writer say 
what he never thought of saying. To say M. pubeacena 
Raddi, in accordance with the system long familiar to us by 
the use of Gray's Manual, is to unjustly transfer the credit 
of the species where it never rightly belonged, and appears 
to us the most faulty system of all. 

The above questions should be settled by a commission 
after the example, if not the manner, of the American Orni- 
thologists' Union, if individuals of strong personality can 
lay aside their peculiar idiosyncracies and unite in a system 
that will both meet the demands of justice and at the same 
time serve the highest interests of the science. 

To this commission could be referred minor questions like 
that of '* once a synonym always a synonym; " how close 
may generic names agree in orthography^; what form of 
nomenclature is best for varieties, sub-species and ** forms; ^* 
and the punctuation and capitalization of specific names. 
In nomenclature individuality ought to disappear and uni- 
formity universally obtain. 

DePftaw UnlTenlty, Aug. 1& 

> For example, thovild Bichardia preclude BUsoardia, or Caeiia^ CetiaT 
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the superiDtendflDto and principals of AmericBn icboob for 
the deaf, requeetiDg: — 

1. Tbe total number of new pupila admitted durinir tbe 
Hbool year just clooed. 

2. The number of new pupils taught speech; and 
S. Tbe number of these taught by speech. 

Bepliea hare been received from schools contaioiDg 7,987 
pupils, or 80 per cent of the whole number under iustniction 
in tbe United States and Canada. 

The following table shows Ibe results of the inquiry: — 



SraaoMrrtoira.— ITnlt«d fltatwsDdOuwdk... 
QrBBt Britain uld Enrop* . , . . 



.,«S.MarMT. 



OommaiiloKtloDi will ba traloemed trom may qnnrtat. AbMncU of (olentlflo 
papanua loUalMd, >nd oda hnnilnid ooplH of the lame DontalnlDs saeb will 
b« mmllad the autlior on »qDMt In adianos. Bejwited mnmuoripta »lll ba 
ratniDed to tbe aathon only whan tbe laquUitc amoant of poatasa aocom- 
faiilaa tba manuacHpt. Whater^r la Intended for Inaartlon moat ba authand- 
oat«d by the nama and addraaa of the writer; not neoeuarllj lor pnbllaatlon, 
but aa ft snaraotr of sood faith. Wa do not hold oanalTM reaponalble for 
aBj Tlew ar oplnlonassprMwd In the cw(nmuDloatlODa of ooi' eon^apondenta. 

Attention la called to the "Wanta" eoliunn. It la iDTalaable tothoaa who 
n*e It In aoUolUng lafonnatlon or aeaUns new poaltiona. The name and 
addnta of applioanla ataoold be gtreo In toll, ao that aoaweri will go dlreot to 
tbam. The " BiobaoRe " oolomu ia llkewlae open. 

For Adnrtlalng Rataa appir to HanT P. Tatlok, IS Aator Plaoa, New 
Talk. 



THE PROGRESS MADE IN TEACHING DEAF CHIL- 
DREN TO READ LIPS AND TALK, IN THE 
UNITED STATES AND CANADA.' 

BT AI.KXAIniIB OB AH AM VUX. 

The total number of teachers of tbe deaf employed in tbe 
United States in 1890 was Ml. and in 1891, 686. This is an 
increase of J6. When we come to analyse the details we 
find that this is an increase exclusively of articulation 
teachers. This is shown by the following facts. In 1890, 
there were 818 srticulation teachers employed, whereas, in 
1801, there were 260, — an increase of 47 articulation teachers. 
The first statistics upon this subject were collected by the 
Annals in 1686. In that year we find articulation teachers 
constituted 32.6 per cent of the hearing teachers in our schools 
for the deaf. In 1887 tbey constituted iO.B per cent; in 
1888, Mper cent; in 1889,16.7 percent; in 1890, 45.2 percent; 
in 1891, the latest returns, 50 per cent Indeed, tbey con- 
stituted one more than 60 per cent. There were 860 articu- 
lation teachers to 259 hearing teachers who were not engaged 
in articulation work. 

In regard to the proportion of deaf pupils taught speech, 
the increase during the past year has been very marked. In 
1890, there were 8,662 deaf children in tbe United Sutes 
taught speech ; in 1891, 4,246, an increase of 663. In 1690, 
41.3 per cent of our pupils were taught speech; in 1891, 46 
per cent. I am sure that this increase is due very greatly 
to the stimulus of the Srst summer meeting of the American 
Asaooiation to Promote the Teaching of Speech to the Deaf. 

Of course, the statistics in the Annals include tbe wbole of 
our pupils, old as well as young, and it has occurred to me, 
therefore, that they may not give us a true indication of the 
ezt«nt to which tbe California resolution is being carried 
out in tbe coantry at large; and that a better indication 
would be obtained by statistics concerning younger pupils 
alone. I therefore sent out a circular letter of inquiry to 

■ AddmadsHTacMunMaantwnoaot menpertiiMiidaalssadprtiMl- 
pdaof AssctWQlStotaadMK of Kcrth Amsitoa, bald M Colorado Bprlofs, 
Aag-t-U. 



Speech-T«aching in American Schools for the Deaf, 


1691. 
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A. Complete ratums were received from tbeae schools. 

B Tbe returns received from these schools did not state 
definitely the numl>er of new pupils taught by speecb. The 
Canadian schools marked B refer to the two Roman Cath- 
olic schools in Montreal. They return 126 pufMls, or 41 per 
cent of the wbole, as taught by speech; but do not stat« bow 
many of tbe new pupils were so taught. 

C. These schools did not reply to tbe ctrcalar letter of io- 

It is encouraging to note that while 46 per cent of (be 
whole number in our acbools last year were taught articula- 
tion, 70 per cent of tbe younger pupils were afforded an 
opportunity of learning to speak. The statistics published 
in the Annals are somewhat defective because, wbile tbey 
give us the total number of pupils taught speech, they do not 
give us the number taught by speech; so that we have no 
statistics by which we can measure the prograas of the wal 
method of teaching in America. 

Professor Joseph C. Gordon of the National Deaf-Hute 
College, in some editorial remarks prefacing a volume enti- 
tled " The Education of tbe Deaf," about to be issued by the 
Volta Bureau, says: "The returns of pupils taught by speeeb 
are incomplete. The number reported for 1891 is 968, or 10.4 
per cent of the school population." The above table indi- 
cates that the percentage, in the case of the youngw pupils, 
must be very much larger. Out of 836 new pupils admitted 
during the past school year, 336, or 43 per oeat, were taught 
by speech. 

Tbis percentage, however, ia probablj nmeasiwy baca n ae 
tba table shows that tboae whoolt whfadi hmm don* Um moat 
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work in articulation teaching have been the most ready to 
respond to inquiries relating to the subject. We cannot, 
therefore, assume that the percentage holds for the schools 
that have not replied to my circular letter. 

Still, even if we as ume that these 368 deaf children were 
all who were taught by the oral method « the percentage must 
be very much higher than that given by Professor Gk>rdon. 
This will be obvious from the following considerations: — 

The schools containing these cases had a total attendance 
of 5,614 pupils, of whom 836, or 15 per cent, were new pupils 
admitted during the past school year. 

If this proportion held good for the whole country, then 
there must have been a total of 1,385 new pupils — or 15 
per cent of 9,232 — admitted during the year just closed. 

Now 363 of these, at least,— or 26 per cent, — we know 
were taught by speech. Hence, for the younger pupils, the 
true proportion taught by speech lies somewhere between 26 
and 43 per cent of the whole. The lowest estimate very 
much exceeds the figures of Professor Gordon. 

We have no means of ascertaining whether the proportion 
of our pupils taught by speech is increasing or diminishing; 
and I think it would be well to direct the attention of the 
editor of the Annals to the importance of collecting and 
publishing statistics upon this subject. 

I have glanced over the most recent reports of American 
schools for the deaf, and there are a few points contained in 
them to which I shall direct your attention. 

In the twelfth biennial report of the American Asylum at 
Hartford, the principal, Dr. Job Williams, gives his views 
upon what constitutes succesi in articulation work. He 
says: — 

** We hold that direct and earnest effort should be made, 
by expert teachers of those branches, to teach speech and 
speech-reading to every pupil, and in no case should that 
effort be abandoned, until those teachers are convinced that 
the pupil will never acquire enough of speech to be of any 
practical use. In some very unpromising cases the possi- 
bility of acquiring speech is not given up for two or three 
years. Here let me say that the criterion of success in speech 
should not be perfect naturalness of tone and inflection. It 
would be unreasonable to expect that, where the sense of 
hearing is wanting. Intelligibility is the prime requisite of 
good speech. Tone and inflection are secondary considera- 
tions. Any pupil who has mastered speech and lip-reading 
so far as to be able to carry on conversation in regard to the 
ordinary affairs of life in speech so plain as to be readily 
nndemiood by the members of his own family, even though 
others fail to understand him, should be counted as a suc- 
eessful articulator and lip-reader. It is worth while to con- 
tinue the instruction in these branches in many cases where 
the degree of success falls considerably short of the ability 
to carry on an extended conversation, provided that what of 
speech is acquired is easily understood. We must recognize 
the fact that intelligible speech is the readiest and most ac- 
ceptable means of communication with people in general, 
but it must be intelligible. It is worth while for a child to 
gain even a limited amount of speech and lip-reading (the 
kilter is as important as the former) in all cases where it 
can be done without serious sacrifice in mental development 
and aoqaisition of language.'' 

Weal! must agree with Mr. Williams in these remarks. We 
■houldy of coarse, aim to have our pupils speak so clearly 
and diatineily that anyone can understand them; but I am 
•ore Mr. Williams is right in saying that a much lower de- 
giee of pvofioieBey might constitute a pupil a successful 



articulator and speech-reader. Mr. Williams rightly claims 
that oral instruction is successful if the speech of pupils is 
intelligible to their friends in their own homes, and among 
their own people, even though others have difficulty in un- 
derstanding what they say. It is a very difficult thing for a 
teacher, and especially for an articulation teacher, to realize 
this. I have been myself a teacher of articulation, and I 
know how they feel. Their ears are sensitive to mispronun- 
ciations, as mine were. It is difficult for them to realize 
that voices, which to them may be disagreeable in tone, may 
be very sweet and pleasant to those at home. It is difficult 
for them to realize that imperfect speech may be better than 
none at all; and that speech so defective as to be unintelligi- 
ble to strangers, may be of the greatest value to the pupils 
in their own homes, and among their own people, as a means 
of communication. This fact has been specially impressed 
upon my attention by the report of the Mississippi Institu- 
tion, which, in many respects, is a very remarkable docu- 
ment. That institution has had a class of twelve pupils 
taught altogether by speech and speech-reading. While all 
of them have made great progress in speech-reading, some 
have gained but little power of speech. 

Mr. Dobyns, the principal, says: — 

** While I have been more than satisfied that the institu- 
tion was justifiable in the small outlay in this department of 
instruction, yet, for fear my zeal to keep pace with the times 
may have gotten the better of my judgment, I submitted the 
following questions to the parents of the pupils in this class, 
knowing that they desired the very best thing for their chil- 
dren." 

I will not take up your time by reading the questions and 
replies, but will merely say that the answers demonstrate, 
that speech, which may be thought very little of by the sen- 
sitive ear of the teacher, is considered a blessing at home. 
None of ihese parents desire their children to be removed 
from the oral department of the school; but, on the contrary, 
they all earnestly request that their children be continued 
in this department. Where there is any difficulty in decid- 
ing upon the value and success of the articulation taught to 
our pupils, with whom should the decision rest ? Surely 
with those who are nearest and dearest to our pupils, — with 
those who have their interest most at heart Mr. Dobyns, I 
am sure, is right in referring the question to the parents and 
friends at home. 

In this report, Mr. Dobyns incidentally remarks that now, 
whenever a new pupil enters the institution, the request 
comes from the parents: ^^ Please see if you can^t teach my 
child to speak." He has, therefore, asked from the Missis- 
sippi Legislature an increase of appropriation to enable him 
to employ another articulation teacher ; and I am sure we all 
hope he may get it. 

There is another point in the report of the Mississippi In- 
stitution to which I would direct your attention. Mr. Dobyns 
has collected and published statistics concerning the earnings 
of former pupils, and he goes to his State Legislature with 
the proof that the graduates of his school, so far from being 
dependent upon the public for support, are actually wealth 
producers, earning annually a larger amount than the State 
appropriates for the support of the school. He proves that 
it is not a matter of charity to educate the deaf; and demon- 
strates that the money appropriated for this purpose is in the 
nature of an investment, yielding profitable returns to the 
Bute. 

I would urge all schools for the deaf to carry out this plan 
of Mr. Dobyns, and collect statistics concerning the earnings 
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of former pupils. I would sugfg^est that these statistics should 
he so tabulated as to distinguish the earniags of the pupils 
who could articulate and read speech from the mouth, from 
those who could not. I have no doubt that pupils who 
speak, have an advantage in life over those who do not; and 
that statistics will demonstrate that their average earnings 
exceed the average earnings of those who are unable to 
articulate. If this should turn out to be the case, what an 
argument it would be to present to legislatures in favor of 
appropriations for articulation teaching ? 

I venture to predict, we shall find that our former pupils 
who speak, even though they may be unable to read speech, 
earn more per annum than those who are forced to resort 
exclusively to manual means of communication; and those 
of them who can read speech, as well as speak, are still bet- 
ter off in life. 

Mr. Davidson of the Pennsylvania Institution has sug- 
gested another valuable line of inquiry. From a comparison 
of numerous letters in his possession, he makes the assertion 
that orally-taught pupils improve in their knowledge and 
use of language after leaving school. I would suggest the 
importance of preserving uncorrected letters of your pupils 
during the whole period of their school life, and of keeping 
up correspondence with them after they leave school. A 
comparison of letters written by the same pupil at different 
periods of time would be invaluable as a means of determin- 
ing his progress; and the correspondence in adult life might 
be utilized, for the purpose of collecting statistics concerning 
the earnings and general success in life of our pupils. 



REMARKS ON NORTH AMERICAN LICHENOLOGY.— 

PRELIMINARY. 

BT W. W. CALKINS. 

In introducing the above title for my subject, I owe to 
myself and to the promoters and patrons of a journal em- 
bracing the scope, influence, and popularity of Science an 
explanation of my purpose in bringing into public notice 
that department of botany which it appears to me as an 
humble worker in this field has heretofore received too little 
attention from botanists and institutions of learning in 
North America. My object is, then, to contribute in some 
measure towards the upbuilding of a more general interest 
among students in what seems to have been considered an 
uninteresting and obscure field of research. 

In other departments there are workers by the hundreds. 
In American lichenology only one name and one life stands 
out preeminent as the founder, promoter, and able exponent 
of the science, Iklward Tuckerman. He has gone to his 
rest, but his works remain. As a systematist, he brought 
order out of chaos. He formulated and developed a classifi- 
cation more nearly approaching Nature in her arrangements 
and divisions of the Lichens than any previous authors, — 
unless it be Elias Fries and Dr. Nylander, — both illustrious 
names. 

This system, thus established by Tuckerman, is the basis 
of the science in this country, and his published writings the 
sole text-book and guide of the American student. Tucker- 
man^s style of writing is certainly unique, — sui generis^ — 
but when once comprehended, impressive and convincing, 
as well as clear. I confess to long vigils before I could un- 
derstand him. Having had the benefit of collecting and 
comparing the greater part of the species described by him 
in their native habitats, my admiration for his profound 
knowledge, apprehension, and far-seeing into the secrets of 



nature, as evinced by what he calls '' habit, '^ increases with 
each review of his works. 

This was made plainer to me from recent investigations in 
Tennessee, Alabama, and Georgia, by the fortunate finding 
of several rare saxicolous species which Tuckerman described, 
and which had not been seen since Judge T. M. Peters dis- 
covered and sent them to him. There were doubts in my 
mind which were now dissipated by an actual review in situ 
day after day, as I wandered over the calcareous rocks of 
the mountain region where found. I will now only specify 
one species, Pannaria etenophylla, which grows intermixed 
and cunningly hidden with another but more common form, 
Pannaria Petereii, The thallus and reddish-brown fruit are 
scarcely distinguishable at first. I am indebted to the keen 
discrimination of my friend S. Higginson for the complete 
settlement of this rare species. 

Since Tuckerman^s death no one has appeared to fill his 
place; the nearest approach being Henry Willey, who. bow- 
ever, has retired from active work, but not without leaving 
two publications of great value. In a recent letter to me 
from Dr. Nylander, he laments these losses to American 
science. But what has been can be. We must wait for 
someone of pre-eminent ability and adaptation to grow into 
the vacancy. Meantime, I doubt if anyone in the United 
States is making a special study of Lichens. Two or three 
have considerable knowledge of them, however. This is to 
be regretted. An inviting field, vast and rich, is open and 
offers great rewards. Who would exchange a fame like 
Tuckerman's for any amount of worldly wealth ! I appre- 
hend that he himself did n'bt realize the extent or value of 
his own labors to which his entire life was devoted; neither 
the gratitude of his followers and successors, who without 
the works he left would be without a guide, and like an army 
without a general. I am sure that my co-laborers will agree 
with me in this. We may then be considered as entering 
upon a new era in the prospects and progress of the study in 
this country, which is coincident with the tremendous strides 
shown in phaenogamic botany and in the increasing number 
of students in cryptogamia — as the fungi. Having myself 
for many years worked in those fields and witnessed the 
growth and increasing number of students. I have watched 
for corresponding interest as to Lichens. From the evidence 
received by me, the future is promising. 

While specialists in Europe have explored every corner, 
and the great Nylander has given a lifetime of labor to this 
subject, the species of only detached portions of America 
have been investigaled. The extreme south of our coasts 
and the far west are almost a terra incognita. The sub- 
tropical portions are prolific in new species and rare forms. 
It was my fortune to find and submit a large number of 
these to Willey and Nylander, yet I merely skimmed over 
the surface. The southern Appalachian Mountain region is 
almost as interesting in its rock forms, which are the most 
difficult perhaps to study {vide Nylander on my new Ten- 
nessee species). Their interest is, however, exceedingly 
great. While it is true that hundreds of new forms remain 
to be discovered, and are a great incentive to the explorer, 
yet it is clear that the resolution of those now known will 
afford active and valuable work to whoever undertakes it. 
It being admitted that the study of Lichens is difficult, still 
with such aids as I have mentioned, and ready access to the 
increasing herbariums and literature of the subject, the ob- 
stacles and objections disappear rapidly, — it being suppoaed 
that one pursues the subject can omore. 

U7 CsUfoRila ATt., CUtoHOi HL 
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LETrEBS TO THE EDITOR, 
Doea There Really Exiat a Phonetic Ke; to the Maya Hiiro- 
glyphic Writing? 
Im No. 4M of this journal Profesaor Cyrus Thomas attentiit^ to 
g(TO a key for the interpretatioa of the Maya hieroKlyphic wititnK, 
taking as a guide and starting-point Bi^thop I^nila's well-known 
alphabet. It is not for the first time that in Ibis way an Interpre- 
tation of the Maya Codes has been attempted; but as yet moct 



(Fig. 8) is seen in Dresden 16 o and Troano 17*ii. Landa's o (Fig. 
7) seems to exhibit the oharscterietic elements of the hiero|;lyph 
of the great red macaw, mo, aa seen in Dresden 16 o (Fig. 8). 
Landa's 6ret u (Fig. 9) is a well-known hieroglyphic element, es- 
hihitini; on the Copan stales the forms shown in Pig. 10, and un- 
doubtedly conveying the idea of a face, uich. perhaps of a bird. 
The same hietOKlyphic element frequently occurs on the neck of 
the food dishes and drinking cupe (Pig. 11), proltnbly on account 
of the face with which the Indians used to ornament tiiat part. 







a were of the opinion that fiiese attempts failed to ^ve a 
■tiitectory result 

"niB htaraglyphs given as letter aymbols by Bishop Landa wllh- 
ont doabt poowssed a certain phonetic value. For insCHnre, 
landft's fint a (Fig. 1) is the bead of Che turtle, aac, repreienletl 
by K qitUa dmilar hieroglyph (Fig. 3) in Codex Oortei, 17 ■. 
I«Dda'8 at (Fig. S) is tbe same hieroglyph as that of the day caiiar, 
and eoavcyi (he Mens of the cloud and of heavy things, as, for in- 
rtuov, B Mooa. It is an essential element of the hieroglyph (Fig. 
4) wUcfa azpraMea the idea of carrying a load on the back, cucA. 
t«Bda*BtK(Flg.qfitbe hieroglyph of the bird named "quetzal" 
br *• Ukwm md kiOna by tbe Uayas. ^The sign of this bird 



Landa'ti necnnd u (Fig. 12) and hlornglyphlc element, which in 
alHO seen in the sign of the day ciTi, ocrnrn on the jars filled with 
spiiit-llquor (Fife. 13). It appears to lie a moditicntion of n 
similar design on the Aitec drinking cups (Pig. 14). The latter 
refers to the ome torh nymbol, that Is, the semi-lunar curved and 
hook-nosed omameot of the Totochtin, the wine gods (Fig. IS). 
This element therefore, neems to convey the idea of drinking, 
uitfc. At last, the sign of aspiration given by Professor Tlio mas 
(Fig. 18) is certainly not a " Spanish fabrication," but it is Brasseiir 
de Bourbourg's fabrication, since It is not Sfen in Landa's text. 
It has been added to the text hy Brasseur de Boutbonrg'e wholly 
arbitrary decision. See tbe photographic repcqduotioa ot. U))& 
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page in question in the publication of Landa's text procured by 
D. Juan de Dioe de la Rada j Delgado. In the hieroglyphic 
writing the element Fig. 16 occurs as a substitute for the element 
Fig. 17. The latter, probably, is intended to render the head and 
the wing of a bird. 

It is quite probable that in Landaus time the Mayas used to write 
in the manner indicated by Landa; we observe the same in the 
Mexican area. At a certain time after the conquest the Indian 
writers were inclined to restrict the phonetic value of their old 
hieroglyphs, in order to write with them in the same manner as 
the Spaniards did with their respective hieroglyphs. Compare the 
so-called Codex Yergara of the Aubin-Ooupii collection. But this 
was not so in ancient times. Certainly there existed in the Maya 
writing compound hieroglyphs giving the name of a deity, a per- 
son, or a locality, whose elements united on the phonetic principle. 
But as yet it is not proved that they wrote texts. And, without 
doubt, great part of the Maya hieroglyphs were conventional 
symbols, built up on the ideographic principle. 

In order to illustrate the combination of his letter symbols, Pro- 
fessor Thomas gives a few interpretations of groups of compound 
characters. 

This first group (see above, p. 45, Fig. 2) contains in the second 
hieroglyph (reproduced in my Fig. 24) the elements given by 
Landa (Fig. 25) as expressing the sounds /, e, i.e., le^ the lasso, the 
sling ; and, indeed, in the figure below a turkey is seen hanging 
in the sling. I do not venture to settle the question by giving an 
explanation of this hieroglyph. I will only remark that the sec- 
ond element of this sign, that given by Landa as expressing the 
sound e, occurs in various compound hieroglyphs (see Figs. 
26-28). In all these cases the action represented refers to handling 
a rope or to working up thread. Fig. 26 (taken from Codex Troano 
31 * ^) refers to handling the rope trimmed with thorns that the 
penitent used to draw through the pierced tongue (see the Relief 
of Lorillard City, published by Charnay). Figs. 27, 28 (taken from 
Codex Troano, 11 *) refer to weaving and embroidery. It would 
be a curious coincidence that the words expressing these different 
actions should all contain an e, while considering the idea ex- 
pressed, the coincidence is a given one. 

Considering the third hieroglyph of this group — which is in- 
deed that of the turkey, cutz (see Fig. 19), one is in like manner 
induced at the first glance to think of a phonetic constitution. 
For the first element is that of the day catuic, given by Landa 
(Fig. 8) as expressing the sound cu. And the second element — 
wanting in Landa's as well as in Professor Thomases list of letter 
glyphs — would seem to record the sound te, because it renders 
the conventional design of a headless carcass or skeleton, tzictzaCy 
seen from behind, or in front, with its ribs and the anal opening. 
Compare the Fig. 28, the design of a skeleton (the death-god) 
seen *'in profile.*' Nevertheless, it would be a hasty conclusion 
to proclaim as established and beyond doubt the phonetic consti- 
tution of this hieroglyph. For the same element of the skeleton 
occurs in other hieroglyphs, expressing things the names of which 
do not contain a trace of the sound tz. Fig. 20 is the hieroglyph 
of the dog, pek; Fig. 21, that of the dog of the heaven that carries 
the lightning; Fig. 22 is the hieroglyph of the month Jean-kin, 
** the yellow (or ripe) sun." 

But it is principally the first hieroglyph of the group in question 
that rouses the grav^t doubts about the rightness of Professor 
Thomas's interpretation. The whole group forms part of a series 
of representations, filling the upmost division of Plates 24 *-20 '*' of 
the Codex Troano, and recording, undoubtedly, the capturing of 
animals. The series begins with the prey-gods of the five regions. 
These are followed by various representations showing the hunt- 
ing god — with a captured turkey under the arm, or holding a bag, 
or armed with spears and thro wing-stick (Fig. 88) ; the black god 
(Fig. 81 = Ekchuah f), and different captured animals, an arma- 
dillo (?) in the trap loaded by heavy stones, a turkey seized by the 
snare, a deer seized by the snare, a deer impaled on the pointed 
flint erected in the bottom of the pit, a pizote seized by the snare, 
and a turkey entangled in the hunter's net. Each figure is ac- 
companied by a group of four hieroglyphs (as a rule). The first 
hieroglyph is the same in all the groups (see Fig. 2, page 45, and 
my Fiigs. 31-38), and undoubtedly relierB |o the action of capturing. 



This action is clearly indicated by the form of the hieroglyph that 
exhibits the head of the victim with the bloody, empty eye-hole, 
the conventional symbol of sacrifice. This head Is held within a 
sling, the knot of which is seen on the summit. Compare the 
more accurate design of this hieroglyph in Fig. 18, taken from 
the Dresden Codex 60 ». In this hieroglyph all is figurative and 
ideographic; no trace of phonetic constitution can be observed. 

The fourth hieroglyph of the group (Fig. 29) is interpreted by 
Professor Thomas as the second day of the month yax-kin. But 
this is obviously erroneous. There does not exist a numeral 
designation with crosses between the dots. Fig. 29 seems a variant 
of the hieroglyph seen in Fig. 80 placed on a bowl. In the latter 
hieroglyph, the second element signifies^A^in, the yellow color. 
It is replaced in Fig. 29 by the element kin, the sun. The hiero- 
glyph Fig. 80 — which in a former communication was interpreted 
by Professor Thomaa as signifying '* moisture" — occurs on differ- 
ent pages of the Dresden Codex among the figured representations 
of offerings (turkey, lizard, fish, deer). Undoubtedly it means 
an eatable thing, perhaps honey. 

I do not enter into a discussion of the second sample given by 
Professor Thomas (Fig. 8, p. 45), because I find nothing in it that 
might impel me to accept the translation given by him. 

As to Professor Thomas's- third sample (Fig. 4, p. 45), I agree 
with him that the boards covered with the hieroglyphic design of 
the day caiicui may be intended for *' wood" or " wooden." The 
same board is seen in Troano 12 '^<^, but fitted with a twisted 
handle on its surface. Here the first and fourth hieroglyph of 
the g^oup are also seen; the second one is wanting. Variants of 
the first hieroglyph occur in Troano 85 a, 85 t>, 84 ^, and Cortes 
2\^, where the figure below shows the god beating a drum. 
Professor Thomas's explanation, miiZ-ctn, *' collect together," is 
merely hypotheticaL The same applies to the fourth hieroglyph. 
It is the same as that given by Landa as expressing the sound x. 
It is materially identical with that of a well- known deity ex- 
hibiting in his face the same characteristic design as the face that 
forms the essential part of this hieroglyph. In Troano 11 "** this 
hieroglyph accompanies the elements which seem to express the 
action of weaving. And on the two contiguous plates. Codex 
Troano 85 * and Cortes 22, it is connected with red numerals and 
forms a row alternating with rows of various offerings. It is 
scarcely probable that in all these cases the reading xaan should 
correspond to the matter expressed. 

The problem of the Maya writing is a difficult one. I cannot 
convince myself that the list given by Professor Thomas as letter 
glyphs acts as a key to its interpretation. For the samples of 
translation he adduces are not forcible, and include misunder- 
standings. In my opinion, in the present state of things it would 
be far more appropriate to point out the real meaning, as to the 
matter expressed, of each hieroglyph. The determination of their 
phonetic value will "then follow, and consequently will then be 
done with much more accuracy. Dr. Seler. 

StegUts, Gormany, Aug. 7. 



The Fundamental Hypotheses of Abstract Dynamics. 

In Professor MacGregor's interesting paper '* On the Fundamen- 
tal Hypotheses of Abstract Dynamics," the suggestion is made that 
a fourth law of motion should be added to the three laws of New- 
ton. The proposed law is, in effect, that the magnitude of the 
stress between any two particles depends sotely upon the distance 
between those particles. Combined with Newton's third law, the 
new law is thus stated : — 

<* Natural forces may be considered to be attractions or repul- 
sions whose magnitudes vary solely with the distances of the par- 
ticles between which they act." 

The reason assigned for introducing this law is that *< the funda- 
mental hypotheses of dynamics should either include" the law 
of the conservation of energy *'or give it by deduction." This 
reason seems hardly sufficient. In order that the law of the con- 
servation of energy may be true it is not necessary that the stress 
between two particles shall depend solely upon the dbtance be- 
tween them. It is necessary only that " the work done during 
any ohange of configuratioii of a intern of partiolea acted upon 
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liaral forces^' shall depend ''only upon the changes in the 

008 of the particles, and not upoa the paths by which, or 
elocities with which, they have moved from the old positions 

9 new." 

w let P denote the magnitude of the stress between any 
^articles of a system and r the distance between those parti- 
then Pdr is the work done by this stress during an inflnitesi- 
iisplacement of the system. The work done by the stresses 
3en all particles of the system during a finite displacement 
J Pdr, in which the summation is extended to all pairs of 
:les and the integration covers the whole displacement of the 
m. Now if S Pdr is the differential of a function of the 
titles r, the value of the integral will depend only upon 
litial and final relative positions of the particles. But the 
aption that each P is a function of the corresponding r only 
X2ordance with the proposed fourth law) is only one of many 
t>le assumptions, any one of which would make 2 Pdr the 
«ntial of a function of the quantities r. The mathematical 
ment of the condition that 2 Pdr shall be a perfect differential 
'en in treatises on ** Differential Ek^uations.*' 
thus appears that the principle of the conservation of energy 
not require the truth of the proposed fourth law. The law 
be true nevertheless ; but it may well be questioned whether 
'uth is established with any such degree of probability as 
d entitle it to rank with the laws of Newton as a fundamental 
thesis of dynamics. L. M. H0SKIN8. 

dlaoD, Wis., Aug. 16. 



The Black-Knot. 



r p. 10, Vol. XX., of Science appears an instructive chapter on 
kck-knot/' a fungous disease of the plum and cherry, of 
h trouble to cultivators. A point of additional scientific in- 
t is that this fungus illustrates a principle long since pre- 
)d by the writer of this, that nature does not place species 
:e it is for the best interests of the individuals of the species, 
l^enerally has some ulterior purpose not always apparent to 
ho are eager to uncover her intentions. For instance, there 
lumberless trees and shrubs that struggle along in swamps, 
are rarely found elsewhere, and these have come to be known 
'swamp-lovers,^' but close observation has shown that the 
) tree or shrub will thrive immeasurably better when removed 
ry ground. 

1 the writer's grounds is a specimen of Clethra ulnifolia^ fif- 
feet high and as much wide on an especially dry spot, and 
7ing with a luxuriance rarely seen in the swampy spots where 
re has located the plants. Some reason has been found for 
ippearance of these plants in swamps and not in dry ground 
rally in the fact that the seeds will not sprout in dry, but 
in wet ones. It looks like a fiat of nature. ' * Though you 
Id like to grow in dry places you shall not. Something must 
f for my purposes, in swamps, and you have to do it." They 
only be found where the seed will sprout. 
has always seemed to the writer that it was one of the weak- 
ee of many discussions in the study of development, that it 
generally from the individual standpoint. Nature cares only 
he individual, therefore questions of nutrition, fertilization, 
others are all viewed in their relation to the plant's ** strug- 
or life." It seems rather that nature cares but little for the 
vidual, and stands ever ready to sacrifice the whole stock 
Q it interferes with some purpose, which we have seldom 
I able to fathom. 

3ming to the black-knot on the plum and cherry, we have 
» a destructive American species Sphceria {Plowrightia) mor- 
I, of little injury in its native state, thriving amazingly when 
in get as a host-plant the European domestic plum or Euro- 
Q morello cherry. It thrives in these cases with a vigor it 
er shows at home. I have seen it in many parts of the east 
he wild dwarf choke-cherry, Cerasus Virginiana; in Colorado 
is olose ally Ceranu demiesa; in North Carolina sparingly on 
nu9 ehioasa; and in the White Mountains on the red cherry, 
18US Pmmtylvanioa, Recently in driving through various lo- 
ties on Mt. Desert Island, it was seen on the latter much 



mpre abundantly than In any of the former cases noted; but 
never anywhere with the amazing destructiveness it presents in 
these garden representatives of foreign species. In Pennsylvania, 
and probably other States, the cultivated cherry has been wild 
for over a hundred years. It is abundant, and in some oases so 
numerous as to be the chief element in a piece of woodland. 
But though it is evidently the foster-child of the cherry and not 
the plum, it prefers the plum and the sour cherry. The knot is 
rarely found on the wild cherry trees of the sweet cherry species. 
For all its long hereditary cherry taste, it rushes to the plum 
and the morello with as much avidity as if long-continued *' en- 
vironment " had induced the love. 

It seems to be forgotten in many discussions of the blaok-knot 
that it is an American parasite, and that it may be found in 
quantities everywhere that the botanists look for it. When, 
therefore, the State of New York tries to " stamp it out " by leg- 
islating against garden trees affected with the fungus, it seems 
like bailing out the ocean with a bucket. Of course, cutting 
down and burning destroy many spores, but the wild nests send 
forth myriads of young to take the places of the domesticated foes 
destroyed. Thomas Meehan. 

Oornuuitoini, Pa. 

Hectoring a Hawk. 

Early one morning in August, while concealed in the grass and 
bushes of a White Mountain meadow, I saw an interesting en- 
counter between a sharp-shinned hawk and a number of blue- jays 
and pigeon woodpeckers. Four of the woodpeckers were quietly 
preaning themselves in a dead pine by the lake shore, when sud- 
denly a small and beautifully proportioned hawk dashed into their 
midst. They scattered shrieking, and found shelter in a fringe of 
woods near by. Their cries brought a kingbird to the spot, and 
the hawk was promptly attacked by the pugnacious fly-catcher 
and compelled to follow the flickers into concealment. The king- 
bird, satisfied with routing the hawk, hovered away over the 
meadow out of sight, and not long after the hawk reappeared and 
perched in the dead tree. 

From time to time one or more of the woodpeckers came back 
to the tree and were at once charged by the hawk. In each in- 
stance they showed superior speed and escaped by their rapid 
fiight. Their noise attracted the attention of a flock of about 
twenty blue-jays, and presently the blue-winged pirates came 
sailing over the meadow by twos and threes. As they neared the 
dead pine the hawk darted downward after their leader. The jay 
plunged quickly into the bushes, uttering wild cries and squawks, 
which were re-echoed by his companions. The hawk returned 
to the pine squealing pettishly, and the jays closed in upon him. 
They scaled the lower branches of the dead tree; they capped the 
neighboring maple saplings and alders; they watched for chances 
to brush past the hawk on his perch, and they assailed him with 
all the invective of their ample vocabulary. They threw them- 
selves into the sport, as they seemed to regard it, with all the 
energy of boys playing *< short fox." 

The hawk took the matter much more in earnest; for he was 
hungry, and striving for a breakfast. Again and again he shot 
from the lofty branches of the pine, aiming first at one jay, then 
at another. By and by all the flickers returned, and added to 
the confusion by their cries and rapid excursions around the tree. 
The hawk in several instances seemed to lack but a single wing- 
beat of success, but the hour drew on without his making a 
capture. He grew weary. His plumage showed the chafing of 
the bushes. He chose lower and lower branches for his rests, and 
finally his sallies seemed directed more towards clearing the tree 
of noisy birds than to the capture of any one of them. At last he 
abandoned the dead pine and perched in trees having foliage. The 
jays followed him jeering, and he shifted his ground slowly until 
he gained the woods and disappeared. Then the jays crowded 
into the lower branches of the pine, hopped up from limb to limb 
until one after another gained the summit, and proved to the 
whole meadow that they had won the battle and fairly worried the 
hawk away. 

The drama seemed to me to be significant in two ways ; first, as 
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proving the daring of the jaj in dealing with the most aodaciouA 
of the bird-deBtroying hawks; second, in showing the asfiistance 
which an expert hawk, or a pair of hawks hunting together, must 
gain from the inclination of the jajs and woodpeckers to hector 
them instead of seeking safety in retreat. The advantage which 
the owl enjoys in drawing other birds around him is well known, 
but it is not often that so good an illustration is given in the case 
of the hawk. Frank Bollbs. 

Chooorua, N IL, Aug. 90. 



Tornado-Whirls in the Upper Clouds. 

This morning I witnessed what seemed to me a very interest- 
ing and unusual phenomenon, which may be worthy of record. 
I noticed that a number of light flock clouds, moving north-east 
in the upper atmosphere, became, on reaching a certain small 
well-defined area, very ragged, and assumed the characteristic 
tornado forms. Many looked like jagged craters, reminding me 
strongly of the photographs of sun-spot whirls; some were honey- 
combed, and all were greatly torn. In the course of some ten 
minutes* observation, I saw at least a dozen such tornado-centres 
in cirro-cumulus, detached clouds floating almost directly above 
me. Such appearances in the lower clouds 1 have often observed, 
but this is the first time I remember seeing the upper clouds dis- 
turbed in this manner. The wind at the time on the surface of 
the earth was a forty- mile gale from the south-west, and there 
were frequent dust- whirls. Hiram M. Stanley. 

Marquette, Mlcb., Aug. 18. 



The Brutal Dove. 

TwKNTY-ONE years ago (Aug. 14, 1871), a mature, male dove 
flew into the house of Mr. Paul Closius of Chicago, and soon be- 
came quite domesticated. '*01d Tom," as he is called, was 
rescued from the great fire of the following October, and later 
was given a female mate, which he pecked to death. 

Thinking that it might be an instance of incompatibility, he 
was given another, which he tormented, neglected, and abused, 
until she also perished. 



Naturalists are aware of the sentimental error which typifiee 
gentleness in the dove, and have often remarked its ferocity. This 
instance also confirms the belief that doves are long-lived. 

S. V. Clkvenosr. 

Chicago, Aug. 17. 

BOOK-REVIEWS. 

Temperament, Dwease, and Health. By French Ensob Chad- 
wick. New York, Q. P. Putnam's Sons. 85 p. 

A real service is rendered science by those who emphasize the 
individual as well as environmental side of pathology. The tre- 
mendous development along certain lines of modem pathology 
should not be allowed to obscnre the fact that predisposition of the 
organism is as potent a '* cause '* of disease as virulence of the germ. 

The author of this book avows himself a special pleader on the 
very first page: **This little book is written primarily to put for- 
ward two ideas : First, that there is associated with temperament 
a specific rate of change; second, that the failure to keep up that 
rate, or, in other words, a failure to have elimination keep pace 
with accession of material, is the primal cause of organic dieease.** 
This thesis is maintained quite consistently throughout the book. 
''I thus venture to define what is known as * organic disease * as 
a failure in rate of change. And, further, that, however aaso- 
ciated, bacteria are the resultant rather that the causes of such 
diseases" (p. 16). 

It will not be ()erfect1y obvious to everyone that the phrase 
** failure in rate of change " brings us much nearer the real problem. 
The vexatious question will still be asked, Why should there be 
this failure to obtain adequate elimination of broken-down mate- 
rial? The final solution of this question of temperament most 
wait for a much deeper knowledge of the individual cell as well 
as of the cell-complex. Every attempt, however, at an explana- 
tion, although necessarily tentative and imperfect in character, 
serves its purpose in keeping the subject open and in stimulating 
research. 

Errors of statement do not seem to be numerous. One strongly 
suspects, however, that the Mitchell mentioned on page 83 is no 
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A ny p*rtoH ttekime a petition /or which ho is qumii* 
fiedfy histcitntific atiainmentty or any person soshini 
torn* one to /Ul a position 0/ thts character^ bo it that 
9/ a teacher 0/ science^ chemist^ dranghtsman^ or what 
mot^ may have the *" iVant ' inserted under this head 
PKBB OP COST, if he tatisjiet the publisher 0/ the suit- 
able character 0/ his application, A ny person seeking 
in/brmatioM on any tctemti/lc question^ the euldrest of 
any ocientific many or who can in anv way use this 
column /or a purpose consonant with the nature oj 
the paper y is cordially invited to do so. 

WANTED.— A position as zoologioal artist in con- 
c ection witn a soientifio expedition, institution 
or individual investigations. Experienced in mioro- 
scoplc and all soientiflc work. References Kiven if 
desired. Address J. HBNRT BLAKE, 7 Prentiss 
Place, N. Cambridge, Mass. 

YOUNG MEN destined (or a medical oareer may 
receive instruction in branches introductory 
thereto, at the same time, if desired, pursuing the 
so-called elementary medical studies. Advaaoed 
students can have clinical instruction, use of 
modem text booka etc. Will take one or two 
students into my family and oiBoe. Such most 
fOrnish unexceptionable references. Qnissinff by 
mail. Address Dr. J. H. M., in care of 417 Aaams 
Avenue, Bcranton, Pa. 

CHEMIST AND ENGINEER, graduate German 
Polytechnic, Organic and Analytical, desires a 
position in laboratory or chemical works. Address 
818^ E. 7tb Street, New Tork, care Leyy. 

A MAN, 36 years old, of extensiye experience, hay- 
ing the degrees of A.M. and Ph.D., desires a 
first-class opening as a teacher of Zoology and 
kindred studies in a ooUege or university. Oan 
furnish numerous testimonials or refereaces as to 
success and skill in most modem laboratory 
methods. Address E. W. D., Md. Agr. College, 
College Park, Md. 

A YOUNG MAN, with a thorough training in Ana- 
lytical Chemistry (inolnding analysis of miner- 
als, food, water, etc.), and holding a mploma of the 
Sohool of Practical Solenoa. of Toronto, and good tas- 
timonlals, desires a position as AaaljtieallJhemist 
or aa assistant to saoh. Addnts to WM. LAW80H, 
10 Washington Ats., TorontOi Onlailo. 
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other than lbs Pmdden a tew llneti below. On thla ume page 
" Hicro-cocouB pjogeoM ameua" ia spoken of as " ■ bacUliu," 

Bometimea a curiously iavolveil Heutt-nce 1b met with, aa tbe 
followinK: " We are thuB nut Hied entities, as most oC ua aie apt 
to consider ourselves ; nor bave we tbe graliBcation or even think- 
ing ourselves bere for the t<>Tmer\j supposed seren years at least" 
(p. 20). An over-critical reader, too, might take exception to the 
introductinn of the personal element in the following: "Fol- 
lowing the lofflc of these views, Dr. Koch's theory as to the poeai- 
UUty of the cure of consumptinn by an injection of a prepa- 
ration ot what may he called the dejecta of the bacUlna of con- 
snmption mant of oeceoity be an error, and I would say that I 
have held this view tmm the time of Hrat publication of his sup- 
posed cure " (p. 88). 

The HMori/ of MotUrn Bdwation. By Sahobl O. Williams. 
Syracuse, C. W. BarJeen. 13°. 403p. tl.SO. 
This work consists of a series of leclures which the author hna 
beeu delivering for some years past as protesinr of the science 
and art of teaching in Cornell University. The entire course 
comprised also an account of ancient and medinval education; 
hut the part relating to modem times ia the only part now pub- 
lished as being more senerally Inteiesting than the resL Hr. 
Williams begms hi' narrative with the Renaissance, of which In 
it-t bearings on education he gives a brief but excellent account, 
in dealing tvith the religioun Reformation and its results, he is 
notaohsppy; nnd throughout the book the subject of religious 
education rt-ceive^ Yam attention than it deserves. Hr. Williams 
treats (he history of tHlucational proitress by centuries, showing 
wfaat in his view were the leniling characteristics of each century 
«nd its principal contribution'* to educstional thougbt and prac- 
tice; and this account of the general cliaraoteristica of tlie cen- 
tury is tolloweil in each case by a sketch of the most prominent 
educators that the century produced. Throughout the book the 
author showBgreat impartiality and much good sen'« in his Judg- 
onent of men and methods; and, what is no small merit In the 
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pre«ent age, he is entirely free from hobbies. Some of our edu- 
cators talk as if real education came into tbe world with Pesta- 
loBsi and Froebel, and that in the theory and practice or certain 
"advanced thinkers" of the present day it has reached perfec- 
tion. Mr. Williams is under no such hallucination. He reminds 
his readers that time is the only sure test ot historic events, and 
intimates thatsome of the ideas of the present day may be found 
hereafter to have no such importance as is now attached to them. 
Nevertheless, he devotes one of his longest and most elaborate 
chapters to tbe leading educational ideas of the nineteenth cen- 
tury, thus bringing his work down to the very decade in which 
we now live. He takes pains to show, however, that many 
things that are thought to be specially charHctenstic of the pres- 
ent age were anticipated by the thinkers and teachers of the six- 
teenth and seventeenth centuries. Hr. Williams's style is not 
always BO clear as might be wished, and has no great lit«rary 
merit; but it is generally intelligible, and its moral tone is i;ood. 
On the whole, these lectures will serve a useful purpose as an in- 
troduction to tbe educational history of modern times. 

IHflwnea. By CHABI.En H. HkRZ, M.D. Sandusky, O. 96 p. 

It would be manifestly unfair to expect too much of a " little 
treatise" that attempts to discuss a very special topic in a very 
general manner. The book was evidently written to meet the 
popular interest in its subject, and this fact alone explains per- 
liaps tbe infelicities, not to say inaccuracies, of expreitsion that 
are far too frequent on ita pages. The history, eliology, symp- 
toms, pathology, diagnoslH, and prognosis, compli<wtions, and 
treatment of influenza are discuRseil with more or less success, 
the whole leaving a decided impression of hasty construction. 

One is somewhat amaaed, for example, when one reads, apropo» 
of the phagocyte theory, of the odds arrayed against tbe Dar- 
winian principle : " It is a fight between two forces and the sur- 
vival of tbe fittest " (p. 33). On the name page the name of Ibe 
eminent author of the doctrine of phagocyto'iH is hardly recogniz- 
ahle under the mask of "Metacbini-Koft." 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19, 1891, No re- 
sponse to date. 

N. D. C. HODGES, 

874 BBOADWAY. NEW YOEK. 
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THE IMMEDIATE WORK IN CBEMICAL SCIENCE.' 

BY ALBZRT B PRESCOTT. 

A DIVISION of science has a work of its own to do, a work that 
well might be done for its own sake, and still more must be done 
in payment of what is due to the other divisions. Each section of 
our association has its just task, and fidelity to this is an obliga- 
tion to all the sections. Those engaj^ed in any labor of science 
owe a debt to the world at large, and can be called to give an ac- 
count of what they are doing, and what they have to do, that the 
truth may be shown on all sides. 

If it be in my power to make the annual address of this meeting 
of any service at all to you who hear it — in your loyalty to the 
association — I would bring before you some account of the work 
that is wanted in the science of chemistry. Of what the chemists 
have done in the past the arts of industry speak more plainly than 
the words of any address. Of wh^t chemists may do in the future 
it would be quite in vain that I should venture to predict. But 
of the nature of the work that is waiting in the chemical world 
at the present time I desire to say what I can, and I desire to 
speak in the interests of science in general. The interests of sci- 
ence, I am well assured, cannot be held indifferent to the interest*^ 
of the public at large. 

The Hidden Composition of Matter. 

It is not a small task to find out how the matter of the universe 
is made. The task is hard, not because of the great quantity in 
which matter exists, nor by reason of the multiplicity of the kind/4 
and compounds of matter, but rather from the obscurity under 
which the actual composition of matter is hidden from man. The 
physicists reach a conclusion that matter is an array of molecule?', 
little things, not so large as a millionth of a millimeter in size, 
and the formation of these they leave to the work of the chemist :<. 
The smallest objects dealt with in science, their most distinct ac- 
tivities become known only by the widest exercise of inductive 
reason. 

The New World of Discovery. 

The realm of chemical action, the world within the molecules 
of matter, the abode of the chemical atoms, is indeed a new world 
and but little known. The speculative atoms of the ancients,' 
mere mechanical divisions, prefiguring the molecules of modern 
science, yet gave no sign of the chemical atoms of this century, 
nor any account of what happens in a chemical change. A new 
field of knowledge was opened in 1774 by the discovery of oxygen, 
and entered upon in 1804 by the publications of Dalton, a region 
more remote and more difficult of access than was the unknown 
continent toward which Christopher Columbus set his sails three 
centuries earlier. The world within molecules has been open for 
only a hundred years. The sixteenth century was not long 
enough for an exploration of the continent of America, and the 
nineteenth has not been long enough for the undertaking of the 
chemists. When four centuries of search shall have been made in 
the world of chemical formation, then science should be ready to 
meet a congress of nations, to rejoice with the chemist upon the 
issue of his task. 

It is well known that chemical labor has not been barren of re- 
turns. The products of chemical action, numbering thousands of 
thousands, have been sifted and measured and weighed. If you 
ask what happens in a common chemical change you can obtain 

1 Addreis of tiM retlrlos preflident of the American ABBociation at Rocliee- 
tV,AiifiiStiKB8. 



direct answers. When coal bums in the air, how much oxygen 
is used up can be stated with a degree of exactness true to the 
first decimal of mass, perhaps to the second, yet questionable in 
the third. How much carbonic acid is made can be told in weight 
and in volume with approaching exactness. How much heat 
this chemical action is worth, how much light, how much electro- 
motive force, what train-load of cars it can carry, how long it 
can make certain wheels go round, — for these questions cheipists 
and physicists are ready. With how many metals carbonic acid 
will unite, how many ethers it can make into carbonates, into 
what classes of molecules a certain larger fragment of carbonic 
acid can be formed, — the incomplete records of these things already 
run through a great many volumes. These carboxylic bodies are 
open to productive studies, stimulated by various sorts of inquiry 
and demands of life. Such have been the gatherings of research. 
They have been slowly drawn into order, more slowly interpreted 
in meaning. The advance has been constant, deliberate, some- 
times in doubt, al ^vays persisting and gradually gaining firmer 
ground. So chemistry has reached the period of definition. Its 
guiding theory has come to be realized. 

The Central Truth of this Science. 

*' The atomic theory *^ has more and more plainly appeared to 
be the central and vital truth of chemical science. As a working 
hypothesis it has directed at>8truse research through diflScult 
ways to open accomplishment in vivid reality. As a system of 
knowledge, it has more than kept pace with the rate of invention. 
As a pholosophy, it is in touch with profound truth in physics, in 
the mineral kingdom, and in the functions of living bodies. As 
a language, it has been a necessity of man in dealing with chemi- 
cal events. Something might have t)een done, no doubt, without 
it, had it been possible to keep it out of the chemical mind. But 
with a knowledge of the primary elements of matter, as held at 
the beginning of this century, some theory of chemical atoms was 
inevitable. And whatever theory might have been adopted, its 
use in investigation would have drawn it with a certainty into the 
essential features of the theory now established. It states the con- 
stitution of matter in terms that stand for things as they are made. 
The mathematician may choose the ratio of numerical notation, 
whether the ratio of ten or some other. But the chemist must 
find existing ratios of atomic and molecular mass, with such de- 
gree of exactness as he can attain. Chemical notation, the index 
of the atomic system, is imperfect, as science is incomplete. 
However defective, it is the resultant of a multitude of facts. The 
atomic theory has come to be more than facile language, more 
than lucid classification, more than working hypothesis, it is the 
definition of the known truth in the existence of matter. 

Tlie chemical atom is known, however, for what it does, rather 
than for what it is. It is known as a centre of action, a factor of 
infiuence, an agent of power. It is identified by its responses, 
and measured by its energies. Concealed as it is, each atom has 
given proof of its own part in the structure of a molecule. Proofs 
of position, not in space but in action, as related to other atoms, 
have been obtained by a multitude of workers with the greatest 
advantage. The arrangement of the atoms in space, however, is 
another and later question, not involved in the general studies of 
structure. But even this question has arisen upon its own chemi- 
cal evidences for certain bodies, so that '*the configuration" of 
the molecule has become an object of active research. 

Known for what it does, the atom is not clearly known for what 
it is. Chemists, at any rate, are concerned mainly with what can 
be made out of atoms, not with what atoms can be made of. 
Whatever they are, and by whatever force of motion it is that they 
unite with each other, we define them by their effects. Through 
their effects they are classified in the rank and file of the periodic 
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Bjstem. The physicisls, however, do not stop short of the philoso- 
phical study of the atom itself. As a vibratory body its move- 
ments have been under mathematical calculations ; as a vortex ring 
its pulsations have been assumed to agree with its combining 
power. As an operating magnet its interaction with other like 
magnets has been predicated as the method of valence. There are, 
as I am directly assured, physicists of penetration and prudence 
now looking with confidence to studies of the magnetic relations 
of atoms to each other.* Moreover, another company of workers, 
the chemists of geometric isomerism, assume a configuration of 
the atoms, in accord with that of the molecule. 

Hypotheses to be Held Apart. 

The stimulating truth of the atomic constitution of the molecule, 
a great truth in elastic touch with all science, excites numerous 
hypotheses, which, however profitable they may be, are to be stoutly 
held at a distance from the truth itself. Such are the hypotheses 
of molecular aggregation into crystals and other mineral forms. 
Such are the biological theories of molecules polymerizing into 
cells, and of vitality as a chemical property of the molecule. Such 
are the questions of the nature of atomn, and the genesis of the 
elements as they are now known. — questions.on the border of meta- 
physics. Let all these be held distinct from the primary law of 
the atomic constitution of simple molecules in gaseous bodies, an 
essential principle in an exact science. The chemist should have 
the comfortable assurance, every day, as he plies his balance of 
precision, that the atom-made molecules are there, in their several 
ratios of quantity, however many unsettled questions may lie 
around about them. Knowledge of molecular structure makes 
chemistry a science, nourishing to the reason, giving dominion 
over matter, for beneficence to life. 

Men Who Make Science. 

Every chemical pursuit receives strength from every advance 
in the knowledge of the molecule. And to this knowledge, none 
the less, every chemical pursuit contributes. The analysis of a 
mineral, whether done for economic ends or not, may furnish a 
distinct contribution toward atomic valence. The further exam- 
ination of steel in the cables of a suspension bridge is liable to 
lead to unexpected evidence upon polymeric unions. Rotham- 
Bied Farm, where ten years is not a long time for the holding of 
an experiment, yields to us a classic history of the behavior of 
nitrogen, a history from which we correct our theories. The 
analysis of butter for its substitutes has done something to set us 
right upon the structure of the glyceride.'^. Clinical inspection of 
the functions of the living body fain finds a record of molecular 
transformations too difficult for the laboratory. The efforts of 
pharmaceutical manufacture stimulate new orders of chemical 
combination. The revision of the pharmacopoeia every ten years 
points out a humiliating number of scattered errors in the pub- 
lished constants on which science depends. The duty of the 
engineer, in his scrutiny of the quality of lubricating oils, brings 
a more critical inquiry into the laws of molecular movement. 
There is not time to mention the many professions and pursuits 
of men who contribute toward the principles of chemistry and 
hold a share therein. If it be the part of pure science to find the 
law of action in nature, it is the part of applied science both to 
contribute facts and to put theory to the larger proof. In the 
words of one who has placed industry in the greatest of its debts 
to philosophic research, W. H. Perkin, ** There is no chasm be- 
tween pure and applied science, they do not even stand side by 
side, but are linked together." So in all branches of chemistry, 
whether it be termed applied or not, the best workers are the 
most strongly bound as one, in their dependance upon what is 
known of the structure of the molecule. 

Waiting for Workers. 

Studies of structure were never before so inviting. In this di- 
rection, and in that, especial opportunities appear. Moreover, the 
actual worker here and there breaks into unexpected paths of 

I •• Tlio results of moleciiUur pliyslos point namistakAbly to the atom as » 
magnot, In Its diemioal activities.''^ A. B. Dolbear, in a perMnal oommunioa- 
tlen. 



promise. Certainly the sugar group is presenting to the chemist 
an open way from simple alcohols on through to the cell sub- 
stances of the vegetable world. And nothing anywhere could be 
more suggestive than the extremely simple unions of nitrogen 
lately discovered. They are likely to elucidate linkings of this 
element in great classes of carbon compounds, all significant in 
general chemistry. Then certain comparative studies have new 
attractions. As halogens have been upon trial side by side with 
each other, so, for instance, silicon must be put through its paces 
with carbon, and phosphorus with nitrogen. Presently, also, the 
limits of molecular mass, in polymers and in unions with water, 
are to be nearer approached from the chemical side, as well as 
from the side of physics, in that attractive but perplexing border- 
ground between affinity and the states of aggregation. 

And all for Mankind. 

Such is the extent and such the diversity of chemical labor at 
present that every man must put limits to the range of his study. 
The members of a society or section of chemistry, coming 
together to hear each other^s researches, are better able, for the 
most part, to listen for instruction than for criticism. Still less 
prepared for hasty judgment are those who do not come 
together in societies at all. Even men of eminent learning must 
omit large parts of the subject, if it be permitted to speak of 
chemistry as a single subject. These considerations admonish us 
to be liberal. When metallurgical chemistry cultivates skepti- 
cism as to the wark upon atomic closed chains, it is a culture not 
the most liberal. When a devotee of organic synthesis puts a 
low value upon analytic work, he takes a very narrow view of 
chemical studies. When the chemist who is in educational service 
disparages investigations done in industrial service, he exercises 
a pitiful brevity of wisdom. 

The pride of pure science is justified in this, that its truth is 
for the nurture of man. And the ambition of industrial art is 
honored in this, its skill gives strength to man. It is the obliga- 
tion of science to bring the resources of the earth, its vegetation 
and its animal life, into the full service of man, making the 
knowledge of creation a rich portion of his inheritance, in mind 
and estate, in reason and in conduct, for life present and life to 
come. To know creation is to be taught of God. 

The Means of Unification. 

I have spoken of the century of beginning chemical labor, and 
have referred to the divisions and specialties of chemical study. 
What can I say of the means of uniting the earlier and later 
years of the past, as well as the separated pursuits of the present, 
in one mobile working force? Societies of science are among 
these means, and it becomes us to magnify their office. For 
them, however, all that we can do is worth more than all we 
can say. And there are other means, even more effective than 
associations. Most necessary of all the means of unification in 
science is the use of its literature. 

It is by published communications that the worker is enabled to 
begin, not where the first investigation began, but where the last 
one left off. The enthusiast who lacks the patience to consult 
books, presuming to start anew all by himself in science, has 
need to get on faster than Antoine L. Lavoisier did when he began, 
an associate of the French Academy in 1768. He of immortal 
memory, after fifteen eventful years of momentous labor, reached 
only such a combustion of hydrogen as makes a very simple class- 
experiment at present. But, however early in chemical discovery, 
Lavoisier availed himself of contemporaries. They found oxygen, 
he learned oxidation : one great man was not enough, in 1774, 
both to reveal this element and show what part it takes in the 
formation of matter. The honor of Lavoisier is by no means the 
less that he used the results of others, it might have been the 
more had he given their results a more explicit mention. Men of 
the largest original power make the most of the results of other 
men. Discoverers do not neglect previous achievement, how- 
ever it may appear in biography. The masters of science are 
under the limitations of their age. Had Joseph Priestley lived in 
the seventeenth century he had not discovered oxygen. Had 
August Kekal6 worked in the period of Benettoe, some other 
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man would have set forth the closed chain of carbon combination, 
and Kekul6, we may be sure, would have done something else to 
clarify chemistry. Such being the limitations of the masters, 
what contributions can be expected in this age from a worker 
who is without the literature of his subject ? 

The Cure for the Crank. 

In many a town some solitary thinker is toiling intensely over 
some self-imposed problem, devoting to it such sincerity and 
strength as should be of real service, while still he obtains no 
recognition. Working without books, unaware of memoirs on 
the theme he loves, he tries the task of many with the strength 
of one. Such as he sometimes send communications to this asso- 
ciation. An earnest worker, his utter isolation is quite enough to 
convert him into a crank. To every solitary investigator I should 
desire to say, get to a library of your subject, learn how to use its 
literature, and possess yourself of what there is on the theme of 
your choice, or else determine to give it up altogether. You may 
get on very well without college laboratories, you can survive it 
if unable to reach the meetings of men of learning, you can do 
without the counsel of an authority, but you can hardly be a 
contributor in science except you gain the use of its literature. 

The Want of Original Memoirs. 

first in importance to the investigator are the original memoirs 
of previous investigators. The chemical determinations of the 
century have been reported by their authors in the periodicals. 
The serials of the years, the continuous living repositories of all 
chemistry, at once the oldest and the latest of its publications, 
these must be accessible to the worker who would add to this 
science. A library for research is voluminous, and portions of it 
are said to be scarce, nevertheless it ought to be largely supplied. 
The laboratory itself is not more important than the library of 
science. In the public libraries of our citiea, in all colleges now 
being established, the original literature of science ought to be 
planted. It is a wholesome literature, at once a stimulant and 
a corrective of that impulse to discovery that is frequent among 
the people of this country. That a good deal of it is in foreign 
languages is hardly a disadvantage; there ought to be some ex- 
ercise for the modem tongues that even the public high schools 
are teaching. That the sets of standard journals are getting out 
of print is a somewhat infirm objection. They have no right to 
be out of print in these days when they give us twenty pages of 
blanket newspaper at breakfast, and offer us Scott's novels in 
full for le98 than the cost of a day*s entertainment. As for the 
limited editions of the old sets, until reproduced by new types, 
they may be multiplied through photographic methods. When 
there is a due demand for the original literature of chemistry, a 
demand in accord with the prospective need for its use, the sup- 
ply will come, let us believe, more nearly within the means of 
those who require it than it now does. 

The Indexing of the Literature. 

What I have said of the literature of one science can be said, in 
the main, of the literature of other sciences. And other things 
ought to be said of what is wanted to make the literature of sci- 
ence more accessible to consulting readers. A great deal of in- 
dexing is wanted. Systematic bibliography, both of previous 
and of current literature, would add a third to the productive 
power of a large number of workers. It would promote common 
acquaintance with the original communications of research, and 
a general demand for the serial sets. Topical bibliographies are 
of great service. In this regard I desire to ask attention to the 
annual reports, in this association for nine years past, of the com- 
mittee on Indexing Chemical Literature, as well as to recent 
systematic undertakings in geology, and like movements in 
zoology and other sciences, also to the Index Medicus, as a 
continuous bibliography of current professional literature. 

Societies and institutions of science may well act as patrons to 
the bibliography of research, the importance of which has been 
recogniied by the fathers of this association. In 18^5, Joseph 
Henry, then a i»8t-president of this body, memorialized the 
Britiah asBodation for co-operation in bibliography, offering that 



aid of the Smithsonian Institution which has so often been af- 
forded to publications of special service. The Britiah association 
appointed a committee, who reported in 1857, after which the 
undertaking was proposed to the Royal Society. The Royal 
Society made an appeal to her Majesty's government, and obtained 
the necessary stipend. Such was the inception of the Royal So- 
ciety Catalogue of scientific papers of this century, in eight quarto 
volumes, as issued in 1867 and 1877. Seriously curtailed from 
the generous plan of the committee who proposed it, limited to 
the single feature of an index of authors, it is nevertheless of 
great help in literary search. Before any list of papers, how- 
ever, we must place a list of the serials that contain them, as 
registered by an active member of this association, an instance of 
industry and critical judgment. I refer to the well-known cata- 
logue of scientific and technical periodicals, of about five thou- 
sand numbers, in publication from 1665 to 1882, together with the 
catalogue of chemical periodicals by the same author.^ 

Compilations of Science. 

Allied to the m'uch-needed service in bibliography, is the ser- 
vice in compilation of the ConHtants of Nature. In the preface 
of his dictionary of solubilities, in 1856, Professor Storer said, 
** that chemical science itself might gain many advantages if all 
known facts regarding solubility were gathered from their widely- 
scattered original sources into one special comprehensive work.^* 
That the time for the philosophical study of solution was near at 
hand has been verified by recent extended, monographs on this 
subject. In like manner, Thomas Camelley in England, and early 
and repeatedly our own Professor Clarke in the United States,* 
bringing multitudes of scattered results into co-ordination, have 
augmented the powers of chemical service. 

What bibliography does for research, the Hand wdrterbuch does 
for education, and for technology. It makes science wieldy to 
the student, the teacher, and the artisan. The chief dictionaries 
of science, those of encyclopedic scope, ought to be provided gen- 
erally in public libraries, as well as in the libraries of all high 
schools.* The science classes in preparatory schools should make 
acquaintance with scientific literature in this form. If scholars 
be assigned exercises which compel reference reading, they will 
gain a beginning of that accomplishment too often neglected, 
even in college, how to use books. 

The Laboratory Method. 

The library is a necessity of the laboratory. Indeed, there is 
much in common between what is called the laboratory method, 
and what might be called the library method, in college training. 
Tlie educational laboratory was instituted by chemistry, firtst tak- 
ing form under Liebig at Giessen only about fifty years ago. Ex- 
perimental study has been adopted in one subject after another, 
until now the ** laboratory method '* is advocated in language and 
literature, in philosophy and law. It is to be hoped that chem- 
istry will not fall behind in the later applications of *' the new 
education '* in which she took so early a part. 

Urgency of the Chemical Task. 

The advancement of chemical science is not confined to dis- 
covery, nor to education, nor to economic use. All of those in- 
terests it should embrace. To disparage one of them is injurious 
to the others. Indeed, they ought to have equal support. It 

1 Bolton*t Catalogue of Scientlflo and Teobnlcal Periodicals (1885 : Smith- 
sonian) omita the serials of the societies, as these are the subject of Scudder^s 
Catalogue of Sdenttflc Serials (1879: Harvard Univ.). On the contrary, Bol- 
ton's Catalogue of Chemical Periodicals (1885: N. Y. Acad. Sci.) Includes the 
publications of societies aa well as other serials. Chemical technology is also 
represented in the last-named work. 

• The rervice of compilation of this character is again indieated by this ex- 
tract from Clarke's introduction to the first edition of his *•* Constants " (1878) : 
** While engaged upon the study of some interesting points in theoretical 
chemistry, the compiler of the following tables had occasion to make frequent 

. reference to the then existing lists of specific gravities. None of these, how- 
ever, were complete enougtL ..." 

* The Btatlstlos of school libraries In the United States are very meagre, 
the expenditures for them being Included with that for apparatus. For llora- 
ries and apparatus of all common schools, both primary and secondary, the 
annual expenditure is set at $087,048, which is about seven-tenths of one per 
oent of the total expendlture.for these schools. 
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would be idle to inquire into their respective advantages. This 
much, however, is evident enough, chemical work is extensive, 
and there is immediate want of it. 

Various other branches of science are held back by the delay of 
chemistry. Many of the material resources of the world wait 
upon its progress. In the century just before us the demands 
upon the chemist are to be much greater than they have been. 
All the interests of life are calling for better chemical informa- 
tion. Men are wanting the truth. The biologist on the one 
hand, and the geologist on the other, are shaming us with inter- 
rogatories that ought to t>e answered. Philosophy lingers for the 
results of molecular inquiry. Moreover the people are asking 
direct questions about the food they are to eat, or not tq eat, ask- 
ing more in a day than the analyst is able to answer in a month. 
The nutritive sources of bodily power are not safe, in the midst 
of the reckless activity of commerce, unless a chemical safeguard 
be kept, a guard who must the better prepare himself for his 
duty. 

The Subsistence of Science. 

Now if the people at large can but gain a more true estimation 
of the bearing of chemical knowledge, and of the extent of the 
chemical undertaking, they will more liberally supply the sinews 
of thorough- going toil. It must be more widely understood that 
achievements of science, such as have already multiplied the 
hands of industry, do not come by chances of invention, nor by 
surprises of genius. It must be learned of these things that they 
come by breadth of study, by patience in experiment, and by the 
slow accumulations of numberless workers. And it must be 
made to appear that the downright labor of science actually de- 
pends upon means of daily subsistence. It must be brought 
home to men of affairs, that laboratories of seclusion with deli- 
cate apparatus, that libraries such as bring all workers together 
in effect, that these really cost something in the same dollars by 
which the products of industrial science are measured. Statistics 
of chemical industry are often used to give point to the claims of 
science. For instance, it can be said that this country, not mak- 
ing enough chemical wood-pulp, has paid over a million dollars a 
year for its importation; that Great Britain pays twelve mil- 
lion dollars a year for artificial fertilizers from without; that 
coal tar is no longer counted a by-product, having risen in its 
value to a par with coal gas. But these instances, as striking as 
numerous others, still tend to divert attention from the more 
general service of chemistry as it should be known in all the 
economies of civilization. 

It is not for me to say what supplies are wanted for the work 
of chemists. These wants are stated, In quite definite terms, by 
a sufficient number of those who can speak for themselves. But 
if my voice could reach those who hold the supplies, I would 
plead a most considerate hearing of all chemical requisitions, and 
that a strong and generous policy may in all cases prevail in their 
behalf. 

The Lesson of a Life. 

If any event of the year is able to compel the attention of the 
world to the interests of research, it must be the notable close of 
that life of fifty years of enlarged chemical labor, announced 
from Berlin a few months ago. When thirty years of age. 
August Wilhelm von Hof mann, a native of Giessen and a pupil 
of Liebig, was called to work in London. Taking hold of the 
organic derivatives of ammonia, and presently adopting the new 
discoveries of Wurtz, he began those masterly contributions that 
appear to have been so many distinct steps toward a chemistry of 
nitrogen, such as manufacture and agriculture and medicine 
have thriven upon. In 1850 he opened a memoir in the Philo- 
sophical Transactions with these words, ^* the light now begins 
to dawn upon the chaos of collected facts.*' Since that time the 
coal-tar industry has risen and matured, medicine has learned to 
measure the treatment of disease, and agriculture to estimate the 
fertility of the earth. It seems impossible that so late as March 
of the present year, he was still sending his papers to the jour- 
nals. If we could say something of what he has done, words 
would fail to say what he has caused others to do. And yet, let 
/^ l» beard in these United States, without such a generous policy 



of expenditure for science as gave to Dr. Hof mann his training 
in Giessen, or brought him to London in 1848, or built for him 
laboratories in Bonn and Berlin, without such provision by the 
State, the fruits of his service would have been lost to the 
world. Aye, and for want of a like broad and prudent provision 
for research with higher education, in this country, other men 
of great love for science and great power of investigation every 
year fail of their rightful career for the service of mankind. 

Endowments for Research. 

For the prosecution of research, in the larger questions now 
before us, no training within the limitations of huuian life can 
be too broad or too deep. No provision of revenue, so far as of 
real use to science, can be too liberal. The truest investigation 
is the most prudent expenditure that can be made. 

In respect to the support that is wanted for work in science, I 
have reason for speaking with confidence. If I go beyond the 
subject with which I began I do not go beyond the warrant of 
the association. This body has lately defined what its members 
may say, by creating a committee to receive endowments for the 
support of research. 

There are men and women who have been so far rewarded, 
that great means of progress are in their hands, to be vigorously 
held for the best advantage. Strength is required to use large 
means, as well as to accumulate them. It is inevitable to wealth, 
that it shall bo put to some sort of use, for without investment it 
dies. By scattered investment wealth loses personal force. The 
American association, in the conservative interests of learning, 
proposes certain effective investments in science. If it be not 
given to every plodding worker to t>e a promoter of discovery, 
such at all events is the privilege of wealth, under the authority 
of this association. If it be not the good fortune of every inves- 
tigator to reach knowledge that is new, there are, every year, in 
every section of this body, workers of whom it is clear that they 
would reach some discovery of merit, if only the means of work 
could be granted them. Whosoever supplies the means fairly 
deserves and will receive a share in the results. It is quite with 
justice that the name of Elizabeth Thompson, the first of the 
patrons, has been associated with some twenty-one modest deter- 
minations of merit recognized by this association. 

The Association as a Trustee. 

<* To procure for the labors of scientific men increased facili- 
ties'* is one of the constitutional objects of this body. It is time 
for effectiveness towards this object. The association has estab- 
lished its character for sound judgment, for good working organi- 
zation, and for representative public interest. It has earned its 
responsibility as the American trustee of undertakings in science. 

** To give a stronger . . . impulse ... to scientific research " 
is another declaration of what we ought to do. To this end 
larger endowments are necessary. And it will be strange if some 
clear-seeing man or woman does not put ten thousand dollars, or 
some multiple of it, into the charge of this body for some search- 
ing experimental inquiry now waiting for the material aid. The 
committee upon endowment Is ready for consultation upon all re- 
quired details. 

'*To give . . . more systematic direction to scientific re- 
search *' is likewise stated as one of our objects. To this intent 
the organization of sections affords opportunities not surpassed. 
The discussions upon scientific papers give rise to a concord of 
competent opinions as to the direction of immediate work. And 
arrangements providing in advance for the discussion of vital 
questions, as formally moved at the last meeting, will in one way 
or another point out to suitable persons such lines of labor as will 
indeed give systematic direction to research. 

In Fellowship. 

In conclusion I may mention another, the most happy of the 
duties of the American association. It is to g^ve the hand of hos- 
pitable fellowship to the several societies which year by year gather 
with us upon the same ground. Comrades in labor and in re- 
freshment, their efforts reinforce us, their faces brighten cor 
way. May they join us more and more in the .oompanionship 
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thai 8«reel6ii8 the severity of art. A tneeting of good workers is 
m remembnace of pleasure, giving its zest to the aims of the 
year. 

AMERICAN A'tJSOCIATION OF STATE WEATHER SER- 
VICES. 

A CX>MVXMnON of representatives of State weather services was 
held in Rochester, N.T., on Aug. 15 and 16, 1892, in conjunction 
with the forty- third meeting of the American Association fur the 
AdvaDcement of Science. The convention was called to order by 
PrafoMor Mark W. Harrington, chief of the Weather Bureau, 
who made an address of welcome to the representatives present. 
He tUKgetted certain important subjects for dincussion, and ap- 
pointed committees on permanent organisation, programme, etc. 

A permanent organization was effected, and the following 
officers were elected: President. Major H. H. C. Dun woody ; first 
▼ioe< president, B. 8. Pague of Oregon; second vice-president, 
O. M. Chappel of Iowa; secretary, R. E. Kerkam, chief of State 
Weather Service Division, Weather Bureau; and treasurer, W. L. 
Moore of Wisconson. 

The title, American Association of State Weather Services, was 
adopted by the convention, and it was decided to hold annual con- 
▼entioos in future at the same time and place as those of the 
American Assodatiou for the Advancement of Science. 

The following representatives were in attendance : The U. S. 
Department of Agriculture, Weather Bureau, being reprenented 
by Professor Mark W. Harrington, chief; Major H. H. C. Dun- 
woody, forecast official ; Mr. R. E. Kerkam, chief of State Weather 
Service Division; Mr. N. B. Conger, inspector; and Mr. P. J. 
Randolph, stenographer; F. H. Clarke, Arkansas; J. A. Barwick, 
Oalifomia; John Craig, Illinois; C. F. R. Wappenhans. Indiana; 
Q. M. Chappel, Towa; Frank Burke, Kentucky; E. A. Evans, 
Midiigan; G. A. Lovelend, Nebraska; J. Warren Smith, New 
England; E. W. McGann, New Jersey; R. M. Hardinge and W. 
O. Kerr, New York; C. M. Strong, Ohio; B. S. Pague. Oregon; 
H. L. Ball, Pennsylvania; S. W. Glenn, South Dakota; O. N. 
Salisbury, Utah; J. N. Ryker, Virginia; and W. L. Moore. Wis- 
consin. 

Many of the representatives who were unable to be present at 
the convmtion forwarded paperd giving their views on various 
subjects of interest to be cliscussed. 

The subject of instrument-shelters and a uniform manner of 
their exposure was debated, and it was the concensus of opinion 
that a uniform pattern of shelter should be adopted for use 
throughout the entire country. The subject was referred to a 
committee consisting of Messrs Smith, Moore, and Pague, with 
inatroctiona to report as to the most suitable shelter and manner 
of exposure to be generally adopted by State weather services. 

On the aabject of whether the voluntary observers should be 
supplied with self -registering maximum and minimum thermoni- 
eCers, the prevailing opinion was that such instruments should be 
issued and used in determining temperature means and averages, 
wherever and whenever practicable. The old method of making 
leadings at 7 A.M., 2 p.m., and 9 p.m. of the dry thermometer 
riiall be continued whenever desired, but the means should be 
deduced from the self- registering thermometers where such in- 
•tmments are in use. 

As to the adoption of a form to cover the needn of a great ma- 
jority of the voluntary observers who are supplied with dry or 
maximum and minimum thermometers and rain-gauges, it was 
decided to adopt a form which was suggested by the secretary, 8o 
arranged as to admit of making three or four copies, at one writing, 
by means of the indelible carbon pruc(*ss, thus saving the observers 
the copying of the form at th^s end of the month ; the object of 
this arrangement being to give a copy of the monthly report to the 
ofRce of the chief of the Weather Bureau, one to the office of the 
director of the State service, and one to be retained by the ob- 
server, and also to make such additional copies as he may desire 
to f araisb to the local press, etc. 

The focecaating of thunder-storms was the fourth subject dis- 
cuMed, and an interesting paper on thi^ topic was read by the 
Wlaoomiii representative. 



The pro|x>8ition to print the weekly, monthly, and annual re- 
ports of the State weather services in a uniform manner was freely 
discussed. The desirability of uniform reports was generally 
admitted, but it was thought impracticable at this time to take 
any action in the matter, as a number of States have appro- 
priated funds for printing reports according to definite size and 
style. 

The discussion of the question of the best methods of signaling 
weather forecasts by display-men covered a wide range. The flag, 
the whistle, the semaphore, and the sphere, bomb, and flash-light 
systems were freely discussed, and an interesting paper was pre- 
sented by the New England reprea^^ntative on the system of spheri- 
cal b()dicj hoisted on a staff. This subject was referred to a com- 
mittee composed of Mes-jirs. Conger, Glenn, and Kerkam, for report 
at the earliest practicable date. 

On the subject of inspection of voluntary observers* stations the 
decision was that each voluntary station should be inspected at 
least once each year, to keep up the interest of the voluntary ob- 
servers and to enable the directors of State services to become 
thoroui^hly Camiliar with each station and its surroundings. It 
was recommended by the association that sufficient leave of absence 
be granted the Weather Bureau representative at each State ser- 
vice centre to enable him to make a tour of inspection. 

Relative to the subject — the relations of State weather services 
to as^riciiltural colleges and experiment stations — it was decided 
that, owing to the lack of telegraphic facilities and other means 
of disseminating weather information, it would not be practicable 
generally to have the central stations of the State weather ser- 
vices at such colleges or stations, but that a very close co-opera- 
tion would be desirable. 

The subject of an exhibit at the World's Fair was the last gen- 
eral subject discussed. It was decided that each State service 
should have its exhibit in the building sot apart for the use of the 
State, and not to have the exhibits collected iu the building for 
the use of the United States Weather Bureau. 

Mr. E. T. Turner of New York and Mr. E. H. Nimrao of Michi- 
gan were elected to active membership in the association, and the 
following honorary members were also elected : E. F. Smith, 
California; Professor R. Ellsworth Call, Iowa: Charles C. Nauck, 
Arkansas; Professor William H. Niles, Massachusetts; G. H. 
Whitcher, New England; H G. Reynolds, Michigan; H. F. Alcia- 
tore, Oregon; Major Richard V. Gaines, Virginia; Professor A. L. 
McRae, Missouri; C. F. Sf^hneider, Michigan; Professor Louis 
Mclxnith. South Dakota: nnd all active voluntary obserrers of the 
United States Weather Bureau. 



NOTES AND NEWS. 



Mr. Theodor Graf of Vienna has in hi-* possession a remark- 
able treasnr** in the shape of fragments of the Bible recently 
foun<i in Egypt. Thev consist of a portion of Zechariah, chap 
tors iv -xiv., in the shape of a papyrus book in a fair state of 
preservation. The fraj^ment is that of a Greek translation, and 
from the shapt* of the letters the MS. would apjiear to Iwlong to 
the fourth century, making it the oldest Bible MS. thus far dis- 
covered. The same papyrus also contains fragments of Malachi. 

— The current numb*»r of the Zeitachrift (ier Deutschen Morgen- 
lAndiHchen Geaellftchaft contains an article of the highest import- 
ance by the distinguished Egyptologist, Dr. Adolf Erman. He 
discusses in a most cautious way the supposed relationship of tbe 
Egyptian with the Semitic languages. A careful examination of 
the consonants and vowels, the accent, the pronominal suffixes, 
the pronouns, and the demonstratives, the nouns, adjectives, 
numerals, and verbs, as well as of the syntax, leads to the con- 
clusion that on the grammatical side there is sufficient evidence 
to warrant the assertion of a relationship between Egyptian and 
Semitic. An examination of the vocabularies shows only a com- 
paratively small number of words which are identical, but this 
number will probably be increased when the laws of phonetic 
change come to be better understood. The conclusions of Profes- 
sor Erman, if accepted, will be epoch-making, since they will es- 
tablish the identity of tbe culture of the Nile and Mesopotamian 
valleys. 
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CREMATION OF CHOLERA CORPSES. 

BY ALBERT 8. A8HXBAO, M.D., LATE FOREIGN MEDICAL DIRECTOR OF 

TOKIO HOSPITAL, TOEIO, JAPAN. 

Japan has almost everything, or believes that it has almost 
everything, to learn from us; but there are a few things 
which it would be wise for us to consent to learn from Japan. 
The Japanese, a prey from time to time, like all Oriental 
countries, to cholera epidemics, and, having the cholera 
always with them endemically, have early found out that 
the cholera corpses should be burned. 

There are in the city of Tokio six crematories. They are 
not only destined to the incineration of cholera corpses; for 
cremation is imposed as a religious duty by a number of 
Buddhist sects. In the oldest cemetery in Japan, that of 
Koya-san, near the great water-falls in Wakayama-Een, 
700 English miles south of Tokio, cremation has been prac- 
tised, as is generally believed, as a religious rite these 1200 
years. 

Naturally, the rite of incineration had no difficulty in that 
country in passing from the religious conception to a sani- 
tary application. The first sanitary cremation edict was 
issued by the government in 1718, during an epidemic which 
seems to have been very destructive. Japanese documents 
speak of that period with trembling awe; 80,000 a month 
died in the city of Tedo; undertakers could not make coffins 
fast enough : gra^e-yards were all filled up. The Japanese 
are singularly struck by the idea that the men who worked 
at the cremation furnaces after sunset were themselves 
changed into smoke before sunrise, and that the tomb stone 
cutters of a day found (horrilnle viau!) their own names 
carved on the morrow's tombstones I Finally the priests of 
all the sects united in asking for a general application of the 
cremation rite; ashes alone, they said, should be buried; at 
every burial-ground mountains of casks discouraged the 
diligence of the grave-digger; a multitude of corpses (the 
Japanese documents have the simplicity to add that they 
were moetly poor persons) remained unburied for weeks. 
The Japanese have long believed that this was a cholera epi- 



demic, the first that ravaged the fertile etveet-ftag plain; but 
that is a delusion. Cholera paid tbem its first visit more 
than a hundred years later. It was then that the religious 
character departed once for all from the cremation rite; for 
the government, seeing that the fire was too slow, ordered 
the bodies, wrapt in mats and quick-lime, to be sunk into the 
sea; cremation ever after was only a sanitary operation. 

In the past thirteen years there have been 456,080 reported 
cholera patients in the empire; of these .303,466 died, that is, 
66|- per cent. Every one of these corpses has been burned. 
Under police regulations, in the city of Tokio, there may be 
eight public crematories (of course, this has nothing to do 
with the private establishment of each Buddhist burial- 
place), placed outside of the city-limits. The law requires 
that they shall be constructed of brick and large enough to 
burn at least twenty- five corpses at a time. Each furnace 
must have a chimney over thirty feet high. Each crema- 
tory is expected to have a separate furnace for burning dis- 
charges, and a separate disinfecting room. This furnace is 
to be of brick and capable of incinerating at least twenty-five 
casks (bushels) at a time; its chimney must be thirty feet 
high. The law requires further that the disinfecting com- 
partment shall be divided into two spaces, one a bath-room, 
not for the corpses, of course, but for persons suspected of 
harboring the disease ; the other a fumigating place. Crema- 
tion can only be performed from sunset to sunrise; the 
corpses are not stripped of their clothing, and are one and 
all accompanied by their burial certificate. 

In the Buddhist cemeteries cremation is thus performed. 
The corpse is brought in a square wooden box or barrel (the 
regular Japanese coffin) in a sitting position, according to 
the national custom. A hole in the ground with sloping 
sides awaits it, at the bottom of which are two stones, up- 
right and parallel; across the top of these stones fire- wood 
and charcoal are piled. Around the corpse, placed upon the 
pile, a circular wall is built up, formed of rice-straw and 
chaff, perhaps to a height of five or six feet, and the wall 
itself is wrapped in wet matting, which during the whole 
operation is continually moistened. The fire is kept up 
during twelve hours, after which the ashes and bones are 
picked up with chop sticks by the oldest representative of the 
family, enclosed in a funeral urn, and buried after seven 
days of various religious observances. 

It is most regrettable that cremation has not with us that 
religious origin which recommended it first to the Japanese. 
Reason and good sense have never proved such strong 
foundations; otherwise the advisability of the cremation of 
cholera corpses would have occurred to us long ago. It is 
useless to object that these precautions do not preserve Japan 
from cholera epidemics. The disease is kept up there by 
causes which cannot be reached by cremation. The houses 
are built in unhealthy places, they are squalid and in every 
way insalubrious; the water is wretched, infected by im- 
purities dropping from ill-kept closets. There would be no 
end, if we tried to enumerate all the causes of disease, which 
render the wisest precautions useless. None of these causes 
exists in our western countries, and the cremation of cholera 
corpses would have yielded its whole sanitary benefit. If 
we burned our corpses, the bacillus would be destroyed effec- 
tively ; in Japan, the dejections of the living, contaminating 
the well-water, the system of promiscuous public bathing, 
etc., keep it alive in spite of the cremation. 

When the cholera, some years back, made its appearance, 
not in New York, indeed, but in its harbor, — that is, in the 
quarantine station, — having been brought by an Italian 
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immigrant ship, the dead were buried on Staten Island at the 
quarantine burying-grounds. If we were as ready to profit 
by past observation as we ought to be, cremation would hare 
been introduced then and there. For in 1866, when some 
cholera immigrants had been buried on Ward^s Island, an epi- 
demic started almost immediately in the part of the city 
nearest to that burial-ground; there, in 93d Street and 3d 
Avenue, the first case occurred. This was certainly a fact 
to be taken into serious consideration. No man interested 
in the health of his fellows will be content to say that this 
was only chance. And if it is more than chance, why then 
has it never been proposed to prevent the propagation of the 
disease by fire, as other peoples have long been accustomed 
to do? 

There are four rules, by observing which we can absolutely 
prevent cholera from setting foot on this continent: — 

1. Let the drinking-water be perfectly isolated ; that is, 
keep the cholera germs from the drinking-water. 

2. Let the foeces and other discharges be disinfected with 
quick-lime or common white-wash. This is, by the way, 
what Professor Eoch recommended to the Central Sanitary 
Board of Japan. 

3. Let the clothing be disinfected with dry heat, 100^ C, 
and afterwards with steam. 

4. Finally, let the cholera corpse be cremated instead of 
buried. 

4 King street, New York. 



ACORN-EATING BIRDS. 

BT MORRIS GIBBS, M.D. 



In Michigan there are, to my knowledge, six species of birds 
which feed on acorns. Of these, the passenger-pigeon and mourn- 
ing-dove swallow the acorn entire, with its shell intact, only re- 
moving the cup or rough outside covering. The white-bellied 
nut-hatch occasionally hoards the acorns away, and only draws 
on its store after some months, and whpn the firm shelly cover- 
ing readily gives away to its sharp, prying bill/ The other three 
are the well-known blue-ja3', common crow- blackbird, and red- 
headed woodpecker. The methods employed by these birds in 
opening an acorn are so entirely different, that a description may 
not be uninteresting to your readers. 

Kalamazoo City is nestled in a valley which was once nearly 
filled with oak trees, and large numbers of the burr-oak, Quercua 
macrocarpa, are still standing. The acorns of these trees, some- 
times csJle«l over-cup or mos$iy-cup, are nearly ripe and are now 
falling, and the birds which feed on them gather to satisfy their 
love for the nutritious kernels. So far as I am able to learn, the 
birds, except in rare instances, do not pick the acorns from the 
tree, but have to content themselves with the fallen fruit. Occa- 
sionally one sees a bird attempting to pick an acorn, but it is 
rarely a success, as the twigs are small and do not accommodate 
the swaying bird well, and, moreover, at this season of the year, 
many acorns are still strongly attached. 

The red-head, deigning to descend to the ground, seizes an 
acorn, and flying with it in its bill to a spot where there is a small 
cavity in the dead portion of a trunk, or to a crevice in the bark, 
immediately begins to hammer it with its sharp-pointed bill. In 
a couple of strokes it has removed the outer shell or cup, and at 
once attack:) the still green-colored shell which directly surrounds 
the meat. The inside, or shell proper, quickly gives way, usually 
nearly in halves, and the woodpecker enjoys the kernel. The red- 
head rarely comes into the city, and is never here continuously, but 
at this season he is quite often seen and heard, and I have thought 
that the acorns brought him. The woodpeckers are as nearly 
strict insect-feeders as any birds we have, unless an exception 
is made of the swifts and swallows, yet here is an instance 
of a varied diet. However, the red-head is quickly satisfied in 
the acorn line, and soon begins circling the trunk, or more often 
limfaey for his legitimate food. 



The blackbird confines himself to the ground in his efforts for 
acorn meats, and I have yet to see him in a tree with one. Walk- 
ing up sedately to an acorn, and making no effort to seize or con- 
fine it, it strikes savagely and almost aimlessly. Its bill frequently 
glances, and the splintered shell dances about, until at last a huge 
piece of the kernel is dragged out, after which the bird leaves for 
other quarters or begins on another acorn. 

The jay swoops down with fiaunting blue wings, and, seizing 
the largest acorn on the ground, flies to the nearest convenient 
limb or onto the decayed ridge-board of an adjacent building. 
There, firmly pressing the nut between his big, black feet, he 
hanuners awaj with a vengeance, and quickly tears off nearly 
half of the shell, after which it proceeds to pick out the meat in 
small bits. The cup is often left nearly perfect, the jay never 
making an effort to secure the nut entire, which he could easily 
do. 

Walking under the oaks, one can readily tell whether the wood- 
peckers, blackbirds, or jays have been at work among the acorns, 
by the appearance of the mutilated shell-remains lying about. 

Kalamasoo, Michigan. 



LETTERS TO THE EDITOR. 

0*0 Oorr€§p<mdmtU are reqtie§ted tobetu brief cu pouibU, Tke %9nt«r't name 
i§ in aU caeet required cu proof of good faith. 

On request in advance^ one hundred copies of the number containing hit 
eommunioation toiU befumiahed free to any correspondent. 

The editor will be glad to publish any queries consonant with the character 
of the Journal. 

The Intelligence of a Horse. 

Can a horse reason, or does he act solely from instinct ? Many 
believe that he has reason and intelligence; others attribute all his 
acts to instinct. As a help to elucidate this question, I wish to 
present the readers of Science the following statement of facts 
based on long and close observation. 

I have a horse, now nineteen years old, that I have owned thir- 
teen years. I have used him all this time almost every day, har- 
nessed to a buggy, in going back and forth to my office. He is 
very gentle, good-natured, and kind, and has never shown any 
vices. Soon after I commenced using him, I noticed that on Sun- 
days, whenever I drove him down-town, be strongly insisted, by 
pulling on the lines, on going to the church where I had been in the 
habit of attending. I watched this disposition constantly after 
that, and on every Sunday since, when driven out, he has con- 
tinued to do the same thing, and, if left to his own will, invariably 
goes to the church and stops. I thought it possible that he was 
guided by the ringing of the church bells, and tested him by 
driving him down-town at all hours of the day, before and after 
the ringing of the bells; but the result was the same. He invaria- 
bly insisted on going to church on that day, no matter how often 
I drove him down-town. My office is one block west and one 
north of the church, and a half-mile west of my residence. In 
going to church I usually turn south one block east of the office, 
but sometimes go around by the office, where I usually drive him 
every morning and afternoon. In going to my office he never 
offers to go to the church except on Sunday, but on that day he 
invariably begins to turn south to the street leading to the church, 
from fifty to a hundred feet before reaching the crossing, and, if 
not checked, turns into the street and hurries to the church. He 
has kept this up for at least twelve years. He never does this on 
any other day than Sunday. In bad weather or in good weather 
it is the same, although at the office much of the time he has had 
stable protection from bad weather. On week-days he often in- 
sists on going to the stable in bad weather; but on Sunday, even 
when I compel him to go by the way of the stable, he pulls over 
to the opposite side of the street, and hurries on to the church, 
if permitted, though he may have to stand out in the cold, rain, 
or snow. 

Sometimes, from one cause or another, he has not been taken 
away from home from one to four weeks, and I supposed that he 
would lose the run of time, or at least show some hesitation and 
uncertainty ; but not so. On the first Sunday after I drove him out, 
he insisted, as before, on going to church. He never offers to go 
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there any other day of the week, though the charch bells are rung 
and numerous ser vices are held nearly eveiy day. 

If on Sunday I go to the post-office, which is on the north-west 
comer of the street-crossing, where we usually turn south to the 
church, instead of going from there direct to the office as on other 
days, he turns to the south and goes to the church. He never 
willingly goes to the post-office on Sunday, but always stops there 
on week-days of his own accord, if permitted. Many times I have 
taken other streets on Sunday and approached the church from 
other directions; but in all cases, when left free, he invariably 
takes the Hrst street leading to the church. I have experimented 
with him very largely in this respect, with a view to learning 
how he keeps the run of time, but am unable to satisfactorily 
account for it. I have also observed and experimented with him 
in a great many other ways, and have taught him to know the 
meaning of many words. 

When alarmed at anything, he looks back to me with a fright- 
ened look, as much as to say, ** Will it harm me?" On my say- 
ing to him, '* All right, go on," he moves on. If much frightened, 
he will repeatedly look back for assurance from me. 

He knows the meaning of many words, such as office, post- 
office, school-house, mill, farm, cemetery, church, apple, com, 
grass, water, and many others. The fact that he knows the mean- 
ing of these words, or at least attaches a meaning to them, I have 
tested many times in many ways, the relation of which would 
make this paper too long. When his com is about used up, if I 
speak of it to him and say, '^ Deck, your com is out; you must go 
to the mill," even before starting from home, he turns in at the 
mill as I go by, and goes up to the office door where I have been in 
the habit of ordering his food. Sometimes I have forgotten it by 
the time I come opposite the mill, and would have gone by; but 
he has not forgotten it. and turns in. If I say to him, ** Do you 
want an apple?" of which he is very fond, he puts on the most 
wistful look and does all in his power to say that he does; and if 
the apple is not produced at once, he begins to explore my pockets 
and clothing with his nose in search of an apple suspected to be 
concealed about my person. If I say to him, '*Do you want 
grass?" he at once shows that he expects to be turned out upon 
pasture. 

He also knows a number of people by name and where they 
reside ; and if told to stop at the residence of one of them, naming 
him, he will do so, without any guiding. 

These are only a few of the many evidences of his intelligence. 
Hundreds uf examples mi^ht be given showing his knowledge and 
intelligence, and that he gives very close attention to and under- 
stands what is said to him. 

Do not these facts strongly indicate that the horse has more 
than mere instinct, that he reasons ; that out of the store-house of 
his knowledge and experience he forms conclusions, thoughts, 
purposes, and plans? He understands certain symbols, such as 
words; he keeps the run of time and knows uniformly when Sun- 
day comes, for he has not made a mistake in this respect for more 
than twelve years past; he uses many and diverse means for 
making his wants known. 

Instinct is supposed to imply inherited knowledge of objects 
and relations in respect to which it is exercised, and will usually, 
if not always, operate where there is no experience to guide. But 
this horse's knowledge, in these respects, has not been inherited, 
but is acquired. He never was at this church till he was six 
years old. His mother was probably never there. In instinct 
there is no necessary knowledge of means and ends implied, 
though such knowledge may t>e present, but instinct is always 
manifested in like manner by all individuals of the same species, 
under like circumstances, which is certainly not true in this case. 

Hence I infer that this horse does reason ; that he has a high 
degree of intelligence, even much more than he is able to make 
us understand and appreciate. 

But does the fact of his observing Sunday imply a moral 
sense? Why does he seek to go to the church on that day? It 
has been said that animals do reasonable things without having 
the gift of reason; that they do things involving distant foresight 
without having any knowledge of the fotore; thai tiwy work fdr 
that which is to be without seeing or IMinglaqyUiiiig bttyood 



what is ; that they enjoy, but do not understand ; that 
upon and through them, but is not in them. The frusta tlbmt I 
have related and observed make me greatly doubt many of theae 
statements. I find it hard to sharply define the limits between 
instinct and reason. The facts that I have related indicate rea- 
son, intelligence, motives, and the formulation of plans, methods, 
and schemes for carrying out preconceived purposes. Some of 
the acts, at least, indicate pure reason based upon former and re- 
membered sensations, perceptions, and knowledge, and the purpose 
to gratify merely mental desires. 

What motive does this horse have for going to church every 
Sunday, even at a sacrifice sometimes ? It is not for rest, it is not 
shelter, it is not feed, it is not company, it is not to gratify any 
merely physical want, for all these things he has elsewhere every 
day. Is it not purely an intellectual or moral want thct he seeks 
to gratify ? He stands near the church door, hears much of the 
exercises, especially the singing, and will remaui, almost without 
motion, whether tied or not, till the services are over, and I am 
ready to go home. But it cannot be for the mere speaking and 
singing that he hears there, for he often hears speaking, singing, 
concerts, the Salvation Army, and music of various kinds while 
he stands tied at the office on the public square; but none of these 
take the place of his church -going. 

These facts I have given as tending to illustrate and explain 
animal intelligence. I have given only such as I have verified 
many times. T. B. Rkddimo. 

NewossUe, Ind., Aug. M. 



The English Sparrovr and our Native Birds. 

I AM obliged to send a different report regarding the infiuence 
of the English sparrow on the presence of native wild birds in a 
country village. 

In 1874-4( there were not more than one or two pairs of these 
foreigners in the village of Fort Edward. In less than ten years 
they numbered hundreds, and long since seemed to have reached 
the limit of the wmter-food capacity of the district, being dis- 
tributed among the farmers' bams as well as in the village. 

Before their arrival the chipping sparrow was plentiful ; now it 
is seldom seen. The song-sparrow nested frequently; I have not 
seen them in the village as residents for several years. Catbirds 
were not infrequent; now they come in the early spring for a few 
days, then disappear, though thickets on the river-bank near the 
town are especially favorable. Summer yellow-birds built often 
in the low trees; I have not seen a single resident this summer. 
Wilson's thrush also was an occasional resident; none have been 
here for four or five years. The vireo used to kniild and sing In 
the elms and apple-trees; they are very rare indeed now. The 
wood-phcebes, though their early morning song is still heard, are 
few in number where they were onoe abundant. The robin is 
almost the sole bird, in so far as I have observed, that holds his 
own regardless. I will except also the black martin, or house 
martin, who mluiages to turn out about four-fifths of the spar- 
rows. The other fifth so blockade the entrance to the holes with 
their nests that the martin is effectually shut out. Bluetiirds too 
have left us, they are too weak, and too refined in their tastes to 
long live neighbors to such low-lived little beasts as the filth-lov- 
ing, quarrelsome, meddlesome sparrows. 

I have a box in my garden which the sparrows do not dare to 
occupy, for they know me. But the bluebirds, who formerly 
nested there, come occasionally in the spring, have a tilt or two 
in the trees with the sparrows, then leave in disgust. Probably 
no native wild bird begins to have the mental development and 
quick wit possessed by the English sparrow. But all his wit runs 
to saving his precious self from danger and from exertion; hence 
he will, without doubt, persist. See, for example, how little strength 
he uses in avoiding danger. He just gets beyond range of whip 
or stone, and sits and calmly looks you over. He avoids poison 
with as much foresight as yon could, and will starve rather than 
eat suspected food. He rolls in mud and dirt, eblivious of all 
dse, just for the fnn of having a lively sqoabhle with some feHow, 
and when it is over is peeking about in the next ten seoondaw If 
nothing had hi^pened. 
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A half-doKD, or dozen, inaUis chase down a female, roll her in 
the dust or mad, as the case may be, and, despite the frantic 
fighting back, pull her tail, peck her wings, pinch her with their 
claws, and when the tormentern are tired out and she panting 
with ezhaustion, the whole party adjourn to a convenient heap 
of dung, and, in less time than it is spoken, the joke seems for- 
gotten. 

They drive away birds larger and more courageous than them- 
selves, if they are perching birds, by following at their heels, and 
doubtless also making uncomplimentary remarks. Watch the 
arrival of the first robin, and see the three or four hoodlums follow 
him from tree to tree for the first week after his coming. Not one 
dares touch him, but they make his life miserable. 

The song sparrow, though he will vanquish the Englishman 
every time, soon tires of being tagged from bush to tree, and 
leaves in disgust. The same is (rue of the catbird, and to some 
extent of the oriole, which is also less common by half. I have 
seen them pull a " chippy V nest to pieces during the owner*s 
absence out of pure mischief, and I presume they do the same to 
the nests of other birds. 

It is difficult to see what there is to recommend the little villain, 
and the man who introduced him should be classed with the man 
who introduced rabbits into Australia. X. 

Fort Bdward, Aug. SS. 



Celestial Photomicrography. 

Stellab photography has advanced enough to justify the hope 
that, by the next opposition of Mars, some means of scrutinizing 
his landscai)e more closely may be found. If microphotography 
and its associated science, photomicrography, are pushed on 
parallel lines with stellar photography by co-operating specialints 
who can appreciate the requirements in both fields, something 
valuable may result. 

The possibility of an Atlantic cable was laughed at by good 
electricians, and astronomers des[)air of overcoming the dUficul- 
ties presented by diflTraction, irradiation, chromatic and atmos- 
pheric blarrings. and light absorption; but these matters have 
been conquered in many respects in telescopy and general photog- 
raphy. 

Materials that will afford the densest homogeneity of surface 
shoald be sought for, upon which the photographs can be taken, 
to be later scrutinized with microscopic lenses. It may be possi- 
ble to arrange a battery of microscopes to take enlarged camera- 
iucida photographs, which in turn may be enlarged by "solar 
prints;" and if surfaces can be invented or discovered smooth 
and continuous enough to admit of these successive enlarge- 
ments without breaking up the details, we may possibly capture 
the Martial men in the act of filling Schiaparelli*s canals, and 
otherwise observe what their estimated Ave million years of sen- 
k»ity over us affords thera. 8. V. Clevenoer. 

Cliloaio, Aug. 81. 



As to the *' Extinction " of the American Horse. 

In 1881, in the Kansaa City Review, E. L. Berthoud pointed 
oat the fact'that, in maps dra^vn up by Sebastian Cabot (who went 
in 1527 to the east coast of South America) to show his discoveries, 
at the bead of La Plata, with figures of other animals he gives 
thai of the horse. 

This fact, as thus put on such indubitable record, is accepted 
Jbkf scientists, including Heilprin, Wilckins, and Flower. The 
ktl«r, in his manual on <* The Horse ^*( 1891), says: ** The usual state- 
nMDl as to the complete extinction of the horse in America is thus 
qosliBed, as there is a possibility of the animals having still ex- 
Mtdf in a wild state, in some parts of the continent remote from 
thMl which was first visited by the Spaniards, where they were 
owtainly unknown. It has been suggested that the horses which 
foood by Cabot in La Plata in 1580 cannot have been intro- 



sig^nifioant, and may profitably be given wider prominence. As 
they are not generally known, they are given for the purpose of 
their receiving the attention that they seem to deserve. 

In the volume of the Naturalist's Library, entitled **The Horse," 
by Major Hamilton-Smith, published in London in 1841, appears 
the following: "Several recent travellers in the northern portion 
of that continent [America] question the race of horses now so 
abundant being imported subsequent to the discovery by Colum- 
bus*' (p. 147). 

In »»The History and Delineation of the Horse,'* by the noted 
authority, John Lawrence, published in London, 1809, the follow- 
ing sentence occurs : •* The non-existence of the horse in America, 
previous to its discovery by Europeans, has, however, been dis- 
puted ; but I recollect not by whom, or upon what ground " (p. 
7). ROBT. C. AULD. 



Some Notes on The Rochester Meeting. 

Where did the scientists come from? The first four hundred 
names on the register show their geographical distribution as fol- 
lows, by States: Ne*v York, 119; Washington. D.C., 44; Ohio, 35; 
Pennsylvania, 24; Massachusetts. 32; Indiana, 19; Illinois, 18; 
Canada, 17; Connecticut, 13; Michigan, 11; Wisconsin, 10; Iowa, 
10; New Jersey, 9; Missouri, 7; Maryland, 4; Kentucky, 4; Ten- 
nessee, 4; Alabama, 4; Maine, 3; Vermont, 8; California, 3; New 
Hampshire, Rhode Island, Minnesota, Georgia, and Florida, each 
2; Virginia, West Virginia, North Carolina, Mississippi, Louisiana, 
and Texas, each 1. 

More than one-fourth of the whole number came from New York 
State. Of the 119 from the State, 32 were from New York City 
and Brooklyn, 24 from Rochester, and 18 from Ithaca. Washing- 
ton, D.C., furnished 44, the largest number from any one city. 
The whole of New England sent oaly 45, although it has until 
recently been considered the scientific headquarters of the coun- 
try, and is more thickly dotted with colleges^ than any other sec- 
tion. Cornell University was more largely represented than any 
other University, while Princeton was not represented at all ; the 
New Jersey delegation coming ehiefiy from Rutgers and Steveub. 
The central western States showed up handsomely, and twelve 
southern States sent from one to four men each; while from the 
States and Territories west of the Missouri River there was no 
representation at all, except three from California. 

Geographically, therefore, the scientists who attended the meet- 
ing are not evenly distributed. New York State sont fur more 
than its quota, even after deducting the attendance from Rochester, 
the place of meeting. In proportion to its population, Ohio sent 
twice as many as Pennsylvania, although its average distance from 
Rochester is greater. 

The programme for the third day of the meeting (Friday) con- 
tained a list of 146 members that had been elected since the Wash- 
ington meeting, with symbols expressing their affiliations with the 
different sections. The majority of these new members specified 
their intention of joining one section only, but many named two 
sections, and some three. Twelve members did not specify any 
section. The following shows the apportionment of these new 
members among the sections : — 

Section A, Mathematics and Astronomy, 14 

«* B, Physics, 15 

** C, Chemistry, 21 

' * D, Mechanical Science and Engineering, 5 

** E, Geology and Geography, 21 

- F, Biology. 42 

•* H, Anthropology, 21 

*< I, Economic Science and Statistics, 28 



The above is surely of great interest, and is worthy of repetition. 
^ke writer has come across two statements, which, taken in con- 
ipottoa witti Ibe above, appear to be even more important and 



Totals, including duplications, 162 

The several branches of science are therefore far from being 
equally represented in the new membership. The branch of me- 
chanical and engineering science, which in the country at large is 
developing by leaps and bounds, sends to the association only one- 
fourth as many members as chemistry and one-eighth as many as 
biology. The latter sends more new members than the three ap- 
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plied sciences, chemistry, physics, and mechanical science, put 
together. Oeolof^j, geography, biology, and anthropology furnish 
more than half of all the new members. 

In the reading of papers before the sections, the same want of 
proportion was shown. Section F, biology, held sessions on both 
Thursday and Friday, morning and afternoon ; and 82 papers were 
listed for those two days. Section I, economic science and statis- 
tics, held a session on Thursday afternoon only, and none on 
Friday, and only 4 papers were listed, and of these the only paper 
that was statistical was a five minute paper on Statistics of the 
Salvation Army! The Section of Biology, in fact, is so over- 
crowded with papers and discussions that it was decided to split 
it into two sections, F, Zoology, and 6, Botany ; while a proposi- 
tion was made, although not entertained, to consolidate sections 
D and I into one section. 

At the recent meeting of the British Association, it is reported 
that there were 2,600 members in attendance. At the Rochester 
meeting there were less than 500. 

From the above facts, it appears that the American Association 
is not a fairly representative body of American scientific men. 
In it the physical sciences are dwarfed by the natural sciences. 
The reason for this is undoubtedly because the applied scientists, 
and especially those in the department of mechanical science, have 
so many societies of their own that they are diverted from and 
lose their interest in the American Association. In engineering 
there are four large national societies, the civil, the mechanical, 
the mining, and the electrical, besides numerous local societies, 
aggregating a membership of probably 5,000 persons, not counting 
duplications of those who belong to two or more societies. The 
small attendance at the section of economic science is probably 
due to the superior attractions offered by the American Social Sci- 
ence Association. The recent reorganization of the American 
Chemical Society with its branches will be very apt to diminish 
the interest of chemists in section C. 

These facts are worthy of consideration by those interested in 
the future of the Association. William Kent. 

New York, Aug. 89. 
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Report of the United States Board on Oeographic Names, Ex. 
Doc. No. 16, House of RepresentativeSf 52d Congress. Wash- 
ington, Government. , 

The necessity of bringing about a uniform usage and spelling 
of geographic names throughout the executive departments of the 
government has led to the creation of a board representing the 
Departments of State, War, Treasury, Navy, and Post OflBce, the 
Coast and Geodetic Survey, the Geological Survey, and the 
Smithsonian Institution, who serve without pay and can offi- 
cially say in many cases what names shall be used. Names in 
our country have not been bestowed by any formal authority, 
except the more important ones of States, counties, and munici- 
palities. The early explorers would employ aboriginal designa- 
tions or others of little import ; their successors often proposed 
others; a mountain range would receive different names from 
different sides of approach. Post-offices and railroad stations 
may not conform to the local names of the enclosing townships, 
or else very familiar terms have been excessively multiplied. The 
modes of spelling vary from time to time. To meet the various 
necessities, the Board adopted the following rules in case the 
local usage is divided: 1, Avoidance of the possessive form of 
names; 2, the dropping of the final **h" in the termination 
** burgh;" 3, the abbreTiation of "borough" is **boro;" 4, the 
Websterian spelling of '* center;" 5, the discontinuance of hy- 
phens in connecting parts of names; 6, the omission, whenever 
practicable, of the letters *' C. H." (court house) after the names 
of county seats; 7, the simplification of names consisting of more 
than one word by their combination into one word; 8, the avoid- 
ance of the use of diacritic characters; 9, the dropping of the 
words ** city *' and *' town *' as parts of namefl. 

As to the employment of foreign words, the Board lecommaBd 
that our charts for the use of the navy mdapt thiB looal naniir ' 



the language of the several countries, and for home use the Angli- 
cised forms. About 2.000 names have already been passed upon, 
of which a list is printed as an appendix to the report. Another 
appendix presents a list of all the counties in the United States. 

It is easy to see that this Board is doing great service for the 
improvement of geographic nomenclature. Unfortunately, it 
cannot have power to compel the adoption of the sensible names 
proposed for the new States recently added to our galaxy and re- 
jected by Congress, nor can it persuade people to use good sense 
after controversies have been inaugurated. The world is, how- 
ever, improving, and the very objectionable names are every- 
where ridiculed. 

T?ie Naturalist in La Plata. By W. H. Hudson. London, 
Chapman & Hall. III. 896 p. 

The universal interest now taken by all classes in scientific 
matters has of late years given rise to a new class of books of 
travel. The celebrated ** Voyage of a Naturalist,'* by Darwin, or 
perhaps more properly the " Wanderings in South America," by 
Waterton, formed the starting-point for a series which includes 
such books as "Travels in Peru,** by von Tschudi; ** Travels on 
the Amazon*' and *' Malay Archipelago," by Wallace; ** Natu- 
ralist on the Amazons," by Bates; ''Naturalist in Nicaragua," 
by Belt; ** Two Years in the Jungle," by Homaday ; **Life in the 
East Indies,** by Forbes, and many others of similar title and char- 
acter. The existence and popularity of these books is evidence of 
the interest they have excited in the public mind ; and in view of 
the good influence they exert there cannot be too many of them. 
The ** Natural History of Selborne,** although limited in its scope 
to a single parish in England, is an example of the multitude of 
objects which can t>e made interesting to all classes of readers, and 
it is perhaps not too much to say that there is scarcely a section 
of our own country about which an equally interesting book could 
not be written. The fact is that the objects to be studied in nature 
are inexhaustible. They exist in earth, in sky; in air, in water; 
in lane, in tiree, in barren plain. Everywhere in fact that one can 
turn, facts of the profoundest interest are to be observed. 

The ordinary globe-trotter has left few places unexplored as far 
as his foot alone is concerned. He has penetrated to the wilds of 
tropical Africa, and has left his traces amid the snow and ice 
of the Arctic regions; he has suffered from hunger and thirst in 
the deserts of Australia, and has been shipwrecked in the vast 
Pacific ; he has explored the snowy heights of the Himalayas and 
the Andes, and penetrated the humid jungles of India; he has 
braved the sands of the desert of .Gobi and the terrible glare of the 
Sahara. The globe-trotter used to write books describing his 
travels; but, alas, too frequently his eyes saw no further than 
his feet. He chronicled his daily aches and ills, his breakfast and 
supper, and mentioned the rivers he crossed or the mountains he 
saw. The day for such books has passed ; and a man who would 
be listened to now must have more to tell of than how he cooked 
his dinner, of how many miles he sailed or walked or rode. The 
modern traveller must, therefore, be versed in some branch of 
science. He must know men, or birds, or beasts, or plants. His 
volume, too, must be something more than a mere itinerary ; and 
the more closely he studies the workings of nature in her secluded 
haunts the wider the circle of his readers and the greater the 
value of his book. 

Of such books as those we have mentioned above there cannot 
be too many. It is, therefore, with a feeling of pleasure that we 
welcome a latecomer to the ranks, <* The Naturalist in La Plata." 
The author is a native of the country whose phases of life he 
chronicles. He is an enthusiast, a lover of beasts and birds, and 
he makes his reader love with him. The book is filled with inter- 
esting matter, and in this notice we will mention some of the 
many tidbits which are offered. 

One of the most interesting subjects touched upon, all too briefly 
be it said, is that wonderful instinct of bird migration. It seems 
incredible that out of twenty-five species of aquatic birds, thirteen 
are visitors from North America, several of them breeding in the 
▲rotio regions and crosBing the whole tropical zone to winter, or 
ntiiar to tnmmer, cm the pampa. In September and even in 
^jBKnfc tkflir bigiii to Bij^peBT on the pampa — plover, tatler, god- 
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wit, curlew, *• pipiog the wild notes, to which the Qreenlander 
listened in June, now to the gaucho herdsman on the green 
plains of La Plata, then to the wild Indian in his remote village, 
and soon, further south, to the houseless /luanaco-hunter in the 
gray wilderness of Patagonia/' Of the godwit — Limoaa hudaonica 
— some go north in March to breed; while later in the season 
(May) others come from the south to winter on the pampas. The 
north-flying birds travel thousands of miles to the hundreds 
traversed by those from the south. It is considered probable that 
these last have their breeding-places on the as yet undiscovered 
Antarctic continent, which they have left, after breeding, in time 
to winter on the pampas. 

Another interesting chapter is that upon the Puma. Numerous 
facts are given to show that this animal, contrary to the habits 
of all the other wild Felidce, is a friend of man, not only refrain- 
ing from attacking him, but actually protecting him from the 
attacks of other animuls, like the jaguar for example. One in- 
stance of this must suffice. During the course of an extended 
hunt one of the men fell from his horse, and in falling broke his 
leg. His companions did not notice his loss until evening, and 
the next morning he was found where he had fallen. He related 
that while lyiag there a puma had prowled about the vicinity but 
did not attempt to harm him. About midnight he heard the roar 
of a jaguar, and between that time and morning he several times 
saw the two animals engaged in fierce fights, the puma preventing 
the jaguar from attacking the prostrate and helpless man. 

In diiicussing the question of fear in birds, Mr. Hudson discards 
the idea that it is only found in those which have been persecuted 
by man, and advances the theory that the older birds teach the 
young ones to fear their enemies. So strong is the habit of at- 
tending to the warning or danger note uttered by many birds, 
that when a nestling is hammering at its shell and seeking to 
reach the outer air, uttering meanwhile its feeble <*peep,*' *' if the 
warning note is uttered, even at a considerable distance, the strokes 
and complaining instantly cease, and the chick will then remain 
quiescent in the shell for a long time, or until the parent by a 
changed note, conveys to it an intimation that the danger is 
over.*' 

Mr. Hudson is not content to record the observations be has 
made. He seeks also to explain, sometimes plausibly, sometimes 
perhaps not so well, many of the facts. For example, we are all 
familiar with the, to us, absurd cackling of a hen when she has 
laid her egg. She wants the whole world to know it. Obviously 
it would in a wild state be a serious objection, and be decidedly 
injurious to the species as a whole, to have all the egg- feeding 
snakes and mammals apprised of the fact that a new egg had been 
laid for them to seek. The author therefore contends that this 
habit is a perversion of the original instinct, and that while it 
now serves no purpose or a bad one, originally it was useful. He 
finds in a certain half-wild fowl of the pampa, a habit of making 
her nest sometimes 400 or 500 yards away from the feeding- 
grounds. After the egg is laid the hen flies directly from the nest 
40 or 50 yards and then, still silently, runs along to the feeling- 
ground. Then only does she give vent to a low cackle. The cock, 
if within hearing, answers her, runs to her, and the cackling 
ceases. "If,** says Mr. Hudson, "we may assume that these 
fowls, in their long, semi-independent existence in La Plata, have 
reverted to the original instincts of the wild OalUis bankiva, we 
oansee here how advantageous the cackling instinct must be in en- 
abling the hen in dense tropical jungles to rejoin the flock after 
laying an egg. If there are egg* eating animals in the jungle, in- 
telligent enough to discover the meaning of such a short, subdued, 
cackling call, they would still be unable to find the nest by going 
back on the bird^s scent, since she flies from the nest in the first 
place." 

In a chapter on spiders mention is made of the many strange 
and wonderful features known in connection with them. Some 
spin a wonderfully complex and beautiful web ; some live on or in 
fcbe ground; many simulate inanimate objects or death itself. Of 
two spe cies belonging to the same genus, one is green, while an- 
elher is like a withered or dried-up leaf. The first, when dis- 
bulwd, falls rapidly to the ground like a fresh green leaf broken 
S twig; bat the second falls slowly like a very light, dried. 



and withered leaf. Some of the spiders are very large and will 
chase a man from thirty to forty yards, keeping pace with a slow- 
trotting horse. An instance is related where one ran up the lash 
of the author's riding-whip to within three or four inches of his 
hand, and would have bitten him had he not thrown the whip 
away. Some rather fanciful speculations are indulged in when 
considering how a man-like monkey would act were he to have a 
cord permanently attached to his waist, as the spider may be con- 
sidered to have his web-making material. 

In an interesting chapter on music and dancing in nature, ac- 
counts are given of the habit as indulged in by many kinds of 
birds. Not the least strange of these is that of the spur- winged 
lapwing. These birds live in pairs, each pair jealously guarding 
its own chosen ground. But frequently one of a pair will fly 
off to visit a neighboring couple, leaving its mate to guard the 
ground. The visitor is graciously received, and the performance 
gone through with is described as follows: ** Advancing to the 
visitor they place themselves behind it; then all three, keeping 
step, begin a rapid march, uttering resonant drumming notes in 
time with their movements; the notes of the pair t)ehind being 
emitted in a stream like a drum-roll, while the leader utters long 
single notes at regular intervals. The march ceases; the leader 
elevates his wings and stands erect and motionless, still uttering 
loud notes; while the other two, with puffed-out plumage and 
standing exactly abreast, stoop forward and downward until the 
tips of their beaks touch the ground, and, sinking their rhythmical 
voices to a murmur, remain for some time in this posture. The 
performance is then over, and the visitor goes back to his own 
ground and mate to receive a visitor himself later on.^* 
We have given here but a bare outline of some of the interest- 
ing chapters of the book. The one dealing with the dying-place 
of the huanace attempts to explain the habit the animals have of 
returning to a remote place in which to die. It is traced back to 
a probable origin in ancient times when the animals herded to- 
gether in winter for protection and warmth, and the idea is ad- 
vanced that at present the habit is an aberrant and perverted 
instinct which has descended by inheritance. When the animal 
feels the pangs of approaching death, its feelings impel it to 
the spot where long ages ago its ancestors, with their fellows, 
found refuge and relief. Mr. Hudson thus regards the habit, not 
as going to a place to die, so much as going to a place to recover 
health. Other chapters deal with the odoriferous skunk, of which 
numerous anecdotes are told; with mimicry and warning colors 
in graoshoppers; the value and importance of the mosquito in the 
economy of nature and the question why it possesses a blood- 
sucking apparatus in such perfection, while scarcely one out of 
many hundreds of thousands ever tastes blood. The humming- 
birds are treated of in another chapter, while in still another is 
given a full account of ^ large family of birds known popularly 
as ''wood- hewers.*' The biography of the vizcacha, the prairie- 
dog of the pampa, is given in full; while an account of certain 
birds and animals seen once or twice and then lo;jt. never to be 
again brought to view, reminds one that disappointment nome- 
times waits upon the investigator into nature's secrets. The t>ook 
is an interesting one, and we believe worthy of an extended cir- 
culation among lovers of natural objects. 

Joseph F. Jambs. 

WaslilDgtOQ, D.C., Aug. 8S. 

Mineralogy. By Fbederick H. Hatch. London, Whittaker & 
Co. 12^ $1. 

Dr. Hatch has brought together the most essential principles 
of mineralogy, and embodied them into what is really an abridg- 
ment of a larger treatise. He experiences the difficulty felt by 
earlier authors of makmg popular conceptions of geometrical fig- 
ures and relations, and relieves it so far as is possible by staling 
the principles of their construction and by giving graphic repre- 
sentations of the perfect solids and diagrams illustrative of the 
crystallographic axes. There is a very wise selection of the more 
important figures described. Throughout the descriptions of 
crystalline form, chemical composition, and the various physical 
properties, including the choice of the minerals described, the au- 
thor has shown that he knows what selection should be made in 
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order that the modt essential featoree ahall be presented. He is 
evidently a master of the whole science, and not an amatear con- 
tent to explain the familiar portions and to overlook the diflScolt 
topics needful to make the sketch symmetrical. Wisdom is also 
shown in the classification and description of the minerals. The 
thoroughly scientific arrangement by chemical character, of use 
to the learned, is laid aside for the following practical scheme: 
First, the rock-forming minerals, such as are world-wide, and ex- 
tend through the whole crust; second, the ores; third, the salts 
and useful minerals supplementary to the ores; and fourth, the 
gems and precious stones. Under the first head there is presented 
the important distinction of those that have been formed second- 
arily in contnist with those that wete original. We think the 
author might wisely have devoted three or four pages, instead of a 
brief paragraph scarcely exceeding fifty words, to the hydro-car- 
bons. No effort is made to describe the phenomena connected 
with refraction and polarization, nor to the microscopic structure, 
nor to petrography. 

Notes and Exmnplea in Meclianics, By iRvma P. Church. New 
York, John Wiley & Sons, 1892. 

Tqis work, as stated in the preface, is ** a companion volume 
to the writer's * Mechanics of Engineering,' and contains various 
notes and many practical examples, both algebraic and numerical, 
serving to illustrate more fully the application of fundamental 
principles in mechanics of solids; together with a few paragraphs 
relating to the mechanics of materials, and an appendix on the 
** Qraphical Statics of Mechanism.'* A knowledge of the elements 
of trigonometry and calculus is assumed. 

The work is clear and practical. Many problems are first 
treated analytically, then by assuming numerical values for the 
several algebraic quantities. English units are used. Engineer- 
ing data are drawn from well-known and reliable authorities. 

Among the structures and machines discussed (after the neces- 
sary exposition of general principles) are the bell crank, simple 



and compound cranes, wedge, roof truss, pendulum, weighted 
piston with steam, I-beam, box-beam, fly-wheel, locomotive, jack- 
screw, ore-crusher, etc. 
The work is abundantly illustrated with cuts. 

Light. By Sir H. Trueman Wood. London, Whittaker & Co., 
1891. 

This elementary Treatise belongs to Whittaker's *• Library of 
Popular Science." The undulatory theory is presented in clear 
and non- mathematical Janguage, and the various phenomena of 
common observation are explained on this theory. 

In a very lucid and attractive style, the author discusses such 
topics as reflection, refraction, color, optical instruments, the 
chemical action of light (as in photography), polarization, and 
fluorescence. The cuts are abundant and well drawn. 

The appendix contains an annotated list of elementary works 
on light, color, spectroscope, etc. 

Cfiemical Calculations, vpith Explanatory Notes, Problems, and 
Answers, By R. Lloyd Whitelry. London and New York, 
Longmans, Green & Co. 1893. 

A wu>E range of topics is included in these hundred pages: as 
metric system, thermometric scales, density and specific gravity, 
|)ercentage com()osition of compounds, calculation of empirical 
formulae, volume of gases, calculations depending on chemical 
equations, combination of gases by \*olume, calculation of the re- 
sults of qiiantitatire analysis, atomic weight determinations, gas 
analysis, absorption of gases by liquids, molecular weights, cal- 
orific power and calorific intensity. 

The problems on molecular weights are not confined to vapor 
densities; but the more recent methods of freezing points (Raoult) 
and boiling points (Beckmann and Wiley) are duly explained. 

The table of atomic weid^hts is based upon O = 16, and agrees, 
for the most part, with Ostwald a *♦ Outlines of General Chem- 
istry ;" thus H — 1.003. in accordance with the older determina- 
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Societas Entomologica. 

International Entomolog^ical Society, Zu- 
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Annual fe«, ten francs. 

The Journal of the Society appears twice a 
month, and consists entirely of original ar- 
ticles on entomology, with a department for 
advertisements. All members may use this 
department free of cost for advertisements 
relating to entomology. 

The Society consists of abont 450 members 
in all countries of the world. 

The new volume began April 1, 1892. The 
numbers already issued will be sent to new 
members. 

For information address Mr. Fritz Rubl, 
President of the Societas Entomologica, 
Zurich- Hottingen, Switzerland. 
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FOR SALE. 

The Paleontological Collection of the late 
U. P. James, of Cincinnati, Ohio. Many 
type specimens and thousands of duplicates. 
For further information address 

JOSEPH F. JAMES, 

U. S. Depirtmeiit of AgrioiiltHro, 

Wabhimoton, D. C. 
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are in preparation, and will be 
issued at an early date. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For OM in CoUccm and Nonaal Sdioolk Prin fo ccatt 
Seat fiM by pott b!f 

H. B. O. MOBC— |- M4 BVMAWt «. *• 



GRADUATE of the Uolversity of PeDOsylvania 
and a practical mineraloKlst uf twenty jears* 
experience desires to give his services and a cabi- 
net of 26,1*00 specimens, all named, with about the 
same number of duplicates, in minerals, crystals, 
rooks, gems, fossils, shells, arch»ologloal and ethno- 
logical specimens and woods to any institution de- 
siring a fine outfit for study. The owner will in- 
crease the cabinet to 60,000 specimens In two years 
and will act as curator. Correspondence solicited 
from any scientific institution. J. W. Hortter. 
M.D., Ph.D., San Francisco, Cal., General P. O. 
Delivery. 

WANTED.— A position as zoological artist In con- 
lection with a scientific expedition, Institution 
or individual investigations. Experienced in micro- 
scopic and all scientific work. References given if 
desired. Address J. HENRY BLAEE, 7 Prentiss 
Place, N. Cambridge, Mass. 

YOUNG MEN destined for a mpdlcal career may 
receive instruction in branches introductory 
thereto, at the same time, if desired, pursuing the 
so-called elementary medical studies. Advanced 
students can have clinical iostruction, use of 
modern text books, etc. Will take one or two 
students into my family and office. Such must 
furnish unexceptionable references. Quizsing by 
mail. Address Dr. J. H. M., in care of 417 Adams 
Avenue, Soranton, Pa. 

HBMIST AND ENGINEER, graduate German 
Polytechnic, Organic and Analytical, desires a 
position in laboratory or chemical works. Address 
218^ B. 7th Street, New York, care Levy. 

A MAN, 86 years old, of extensive experience, hav- 
ing the degrees of A.M. and Ph.D.. desires a 
first-class opening as a teacher of ZoOlogy and 
kindred studies in a college or university. Can 
furnish numerous testimonials or references as to 
success and skill in most modem laboratory 
methods. Address E. W. D., Md. Agr. College, 
College Park, Md. 

A YOUNG MAN, with a thorough training in Ana- 
lytical Chemistry (including analysis of miner- 
als, food, water, etc ). and holding a diploma of the 
Hohool of Practical Science, of Toronto, and good tes 
timonlais, desires a position as Analytical Chemist 
or ai asaiatant to such. Address to WM. LAWSON, 
Ig Waahington Ave., Toronto, Ontario. 

A JOHNS HOPKINS graduate (18K) desires a 
j\ pMltloo aa Inatmotor In mathematioa and 
MhTm. AddrtM A. B. TURNER, Johns Hopkins 
MMHttf , BalUnoie, Md. 
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Uoiia of Um ntio O : H. For mtnf of the problems, however, 
tbe atomic weights are rounded to whole number*, except CI = 
86.0. 

Tbe woi^ 1b recommended as a well-planned text-book oE the 
subject ■ indicated. 

Meehaniet for Btginnen. Part I. Danamtet and Statici. By 
J. B. Lock. London and New York, Hacmlllan & Co., 
1891. 

Tmn U a carefully -pre pared eleawnlarr text-book, presenting 
the subject in the following order: rectilinear motion, motion in 
one plane, forces acting at a point, parallel forcei, machines 
(Inclnding friction), uniform motion in a circle, energy, tbe pen- 
dulum. The defiaitions are clear and example* abundant. The 
demonstrations presuppose a knowledge of tngonometrj. 

Eaftliah noita an employed throughout. The following terms 
are convenient (in the abeence of meiHc units), but not very 
familiar in this country : tvto, the velocily of one foot per second ; 
edo, the acceleration of one velo per second; jiounf/al, a force pro- 
ducing one eelo on one pound ; and foot-poundal, the work clone 
by one poundal acting one foot. 

While Ibis work shows marks of thoroughneHS. it seema a 
great pity to ignore the international system of weigfats and 



trigonometry and differential calculus arc scarcely iairoduoed. 
oven in discussing tbe conduction of heat. English units are em- 
ployed, for the moet pert. The various kinds of thermometers 
and other instruments required by obaerrere are explained; and 
tbe last two chapters are devoted to meteorology. 

Forty-six numerical problems are added in this edition, illus- 
trating thermometric scales, Imesr and cubic expansion, properties 
of gases, specific heat, latent heat, relative humidity, and me- 
chanical equivalent of heat. 



EtemeHtarylMtontiHHtat. By S. E. Tiujiah Krviaed Edition. 

New York, John Wiley A Sons, 1898. 

THiaB lessons, prepared as a short coarse for tbe C. S. Military 

Academy, present the meat essential and practical aspects of the 

subject. In a clear and descriptive manner. The language of 



AMONG THE PUBLISHERS. 

Thb September number of The Mother't .\urtery Guide a 
madical articles ou "Natural and ArtJRcial Feeding of Infanla," 
"ABhortTalk about Disease Oerms." " Some Common Nervous 
Diseases," etc. Other subjects are : "A Mother's Duty In Mental 
Child-Training," " Kindcrgarten-at-IIome KtorieB," "A Child's 
Vocabulary," etc. 

— All teachers and those interested in the eduction of young 
children will wish to read the article in The Atlantic Monthly for 
September by Horace E. Scudder, entitled " The Primer and Lit- 
erature." This paper proves In a very l<^cal, clear, and inter- 
esting maonerthat " the time has come when tbe . . . statement 
may be made that there should be no break in the continuity of 
literature In tbe scbool-i ; that from the day when the child begins 
to hold a book in his hands until the day wlien he leaves the puti- 
lic school he shall steadily and uninterruptedly be presented with 
genuine literature; that the primer itself shall serve as an Intro- 
duction to literature." Tbe paper will well repay careful reading 
and discussion. 
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imperfect digestion and de- 
rangements of the nervous 
system. 
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■a being all thought fit to yield their share of the ic 



PoitutiBtely of lale years, owing to the repeate<l failure of the 
ice-crop, the larger cities in Ihe eaat are mainly aupplieJ witb 
" artiHcial" ice. TLis ice, being formed as it is in the greater num- 
ber of cases from the regular water-supplj of the city, ceases to a 
Inrge degree to be a source of danger from organic contamination. 
There hafe heen cases, hoivever, and notably one which fell under 
my own observation, where an ice company, aclTertieing theiricBas 
made only from pure distilled water, produced daily foraomeweeka 
lieautiful rakes of crystalline ice, the centre of each cake a rich, 
dark-brown, and actually giving forlh an offensive odor I Some 
of these samples were sent to me for analysis, and the results were 
most startling, indicating rather a concentration of Impurity, both 
organic and inorganic, tlian a distillation or purittcation. The 
cause was naturally looked for and found in the stills themselcfs. 
which were eventually OTertiauled and remodeled, with the result 
that Hnally a Htst-class high-grade ice mns put on the market. 

The necessity for an ab8olut«ly wholesome water-supply for the 
manufacture of Ice h at ouce apparent, as In processes generally 
in use the entire contents of the water tanks are fro;ten, and all 
impurities contnine.) in the water must needs enter the ice. The 
case referred to was interesting, showing as it did how the color 
and organic matter had heen concentrated In the middle of each 
cake. The ice forming first at the sides had repelled these im- 
purities until Anally, with the freezing of the entire mass, they 
had of necessity been included. 
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continuous service as a teacher of young men and 
'asure, unHis one for acting as an instructor of 
children. I do not say that a t«acher of children requires greater 
or higher quail tlcat Ions that) a teacher of college students; but 
the qualifications must be different. One who aspires to be a 
teacher and leader of studenla of advanced subjects as taught in 
colleges and univemities ought to have good mental faculties and 
th^e ought to b^ in a high state of cultivation. With the in- 
creasinit intricacy and complexity of the studies come increasing 
diflUculties for the sludenls. These difficulties must herecogniEed 
and dealt with by the instructor. Hence (he sucoessful univer- 
sity teacher must be possessed of leaching powers suited to the 
minds of students of the advanced branches in which be under- 
takes ins I met ion. Both the character of the studies and Ihe men- 
tal condition of the students of the university differ widely from 
those of the pupils of the common school, Consequently the 
teachers of these two classrs of pupils must differ widely as to 
qualilicationB. Between the primary or common school, on the 
one hand, and the university, on Ihe other, comes the secondary or 
high school, which, of necessity, must be supplied with teachers 
of somewhat different qualiBcatlons. The high-school teachers 
must be adapted to ihe work of instructing pupils of certain 
altajnmenis and generally of a certain average age, which stand 
t)etween the common school and the university. A still more 
satisfactory grading is effected by classifying all pupils in five 
divisions, viz., the kindergarten, the common school, the high 
school, the college, and the university; and in these, especially In 
the common school, a further grading often proved beneficial. It 
bris many limes been found that one who has succeeded well 
teaching a classs in some branch in the common school, has not 
succeeded as a teacher of a lower class or a higher class in the 
same branch and in the same school. We all know that a child 
will voluntarily leave other children that may be older or younger 
than himself, and seek out those of his own age, or, rather, of his 
own mental attainments; and, again, on reading a story to a child 
of nine years do interest is awakened, while on reading the same 
to another two or three years older or younger the most lively in- 
terest and appreciatioii of it are immediately manifested. The 
first thing, then, to be considered in the leaching of science is 
the stage of the development of the faculties of the child. Let 
this be fir^t diagnosed, and then let no mistake be made in pre- 



scribing the hind of material suited to his condition, and the 
character of the methods of instruction to be employed in his 
particular case. 

To the quention. Should science be taught in the public or 
common schools? I answer in the affirmative. Moki decidedly, 
yes. Which of the sciences? Should it be chemistry, or physics, 
or zofllogy, or mineralogy, or bolany, or physiology, or geology ! 
I answer, all of tliem as one subject, the study of nature. Spe- 
cialization, differentiation, or the division of labor, chnraclcrizea 
civilization. It is forced upon us in the higher studies. This is 
simply a matter of necessity, due to the vastness of the fields of 
higher learning, the shortness of life, and Ihe liiiilts of the human 
mind. But, It is possible to upecialixe only in the maturity of 
manhood and womanhooil. It is not possible In childhood. The 
youthful mind is not capable of such work. The young mind is 
not able to fix attention or concentrate thought upon a subject, 
and particularly if the subject be studied in an isolaleil and 
disconnectei) manner. Add to this a method that is both system- 
atic and abstract and the avenues to learning are completely 
closed. In very early years, say before the age of eleven or 
twelve, the average child cannot readily or profitably study 
anything in an isolated, a systematic, and nn abstract manner, 
and he can do it hut very feebly at this age. The study of a 
subject ejsteooatically by classification, the study of the abslracl, 
and the cultivation of the reasoning faculty should not be at- 
tempt«d early. Nature rebels against it. It is the faculty of per- 
ception which appears first. This is the faculty which sboald 
receive the attention of the teacher of children. To the oultiva- 
tjon of observation, expression, and memory, along with the full 
physical development Of ihe child, all the best energies of the 
teacher should be given. It is not a question, then, of dividing and 
classifying the natural and physical sciences, and choosing one or 
more of them to be placed on the curriculum of schools. This i-t 
necessary and proper in the later years of the high-school courses, 
and in the higher institutions, but not in the common school or 
to any great extent In the lower classes of the high school. Sys- 
tem, method, and cla?BiQcation in study are exceedingly iuipar- 
tant for matured persona; but. they do not belong to early life. 
As soon as the mind i^ prepared to undertake such work. It 
should be begun; and it should be increa^d very slowly, gradu- 
ally, and almost imperceptibly. I repeat It, common-school pu- i 
pits ought not to be taught zoology as a distinct s 
botany, nor physics, nor geology as such. All systems o 
sification, even to the division of these sciences, are-ortifitni 
Chemistry, physics, mineralogy, botany, zoology, physiology, 
and geology should not be sepnmled. These sciences come natur- 
ally together ; and. therefore, they are moat readily understood 
and remembered when studied in this way. Let the child see the 
fish swim in the water, the bird fly through the air, the duck 
swim and sail on th? pond, the river erode Its batiks, the waves 
beat and grind the pebbles aiiainst one another on the beach. 
Let him be ted to use his senses in observing the soil, clay, sand, 
gravel, grasses, trees. Howers, butterflies, beetles, norms, crops, 
streams, hills, ravines, bees, squirrels, ants, crickets, birds, snow, 
rain, stones, rocks, aud fossils, just as they occur In nature. In 
any case, even to adult persons, the ajtsociations are of vital eig- 
niOcance. Many a time it happens that a mineral sample, a bit 
of rock, or a fossil, by itself is of but little use in helping us to 
understand some question of moment. Again, an extract from a 
book may be unintelligible or ambiguous. But, in. the one In- 
stance, permit us to see the associnteil minerals and rocks in pofi- 
tlon, and, in the other, to read the context, and what a flood of 
light islet in upon us ! The relations that objects of the three 
kingdoms of nature bear towards one another are of the utmost 
importance. But. in addition to the importance of the associa- 
tions and relations, the ease with which children are enabled to 
comprehend the characteristic structure, habits, and uses of any- 
thing when studied as it occurs In nature, is something the 
teacher and parent cannot afford to ignore. An old-fnshioned 
method of teaching orthography consisted in compelling the 
pupil to learn a column or a page of isolated words chosen with 
reference to the number of syllables they contained. Some of 
these words were extremely rare; many of them would not be 
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be obliged, foar or six boon a day, to teach, as best tbey can, 
perhaps without maps, globes, charts, models, pictures, or any 
other appliances of a proper sort. This would be somewhat 
bearable, aye, even profitable, were the pupils sixteen to twenty 
years old. But it is a terrible thing for children, and a terrible 
thing for their teacher, to be expected to endure. Such teachers 
and children have my sympathy. I sincerely pity them. Think 
of trying to hold in quietness and attention iu a schoolroom, for 
houiB at a time, forty or fifty children, whose tender, growing 
bodies and minds call loudly for alp, for sunshine, for exercise 
and freedom ! What is the use of talkiug about teaching science 
so long as in our very attempts to teach it we continue to act in 
opposition to the laws of nature? A striking example of this in- 
consistency occurred some years ago in a well-known eastern 
university. While the professor was lecturing on hygiene, one 
of his students fainted for want of pure air, the room being 
closed up and utterly destitute of ventilation. With the view of 
enlarging and improving the facilities for elementary science in- 
struction, permanent collections might be made in every school. 
But really good collections, kept in proper order, cost a great 
deal, and, consequently, must be few in number. Qood museums 
in cities might be made highly useful to all the common-school 
children within easy reach of them. They would be a relief to 
all in winter, and they would at all times be useful to those 
whose school buildings might chance to be situated near the cen- 
tre of a large city and at an inconvenient distance from the fields 
and hills of the open country. Especially should we expect the 
State university museum to be made convenient, attractive, and 
instructive to all grades of young and old students. All parts of 
our public educational system should be consistent and in har- 
mony. If a university can be equipped in such a manner that 
visits to its museum and inspections of its collections may be a 
source of pleasure and instruction to the pupils of the public 
schools of the State, or even any considerable part of the State, 
it will surely be -so much the better. Well-arranged, well- 
labelled, and well-lighted university museums may and should 
serve as great educators of common-school pupils, as well as of 
the general public, who may visit them from time to time. In 
California, and at least one or two other States, the express com- 
panies carry specimens for the State universities free of charge. 
In New York State and some other places, the students in train- 
ing at the State normal schools are required to pay only half the 
railroad fare to and from these schools, although many of them 
travel several hundred miles to reach them. A number of the 
eastern and northern States have for some time been furnishing 
free text-books for the public schools ; and, in Ohio, not only are 
free text-books provided for the school children, but the State 
legislature has also taken measures for the supply of clothing for 
the pupils where it may be necessary. Now, as before stated, 
museums of any great value or importance must be few. They 
are too expensive to be numerous in an ordinary State. They 
cannot be transported from town to town. Why should not 
some arrangement be efifected by which pupils of school age, and 
in regular attendance and fuU standing in the schools, and their 
teachers might receive free railway transportation at least once 
a year to and from the State university museum? Knowing 
what is done for public schools by a few large museums, I am of 
opinion that greater efiforts should be made in this direction in 
all the States, and also that strong e£forts should be made to bet- 
ter the university collections, keeping in mind the necessities of 
the public schools. 

Were I asked for other advice r^^arding methods of teaching 
elementary science, I would say, that the pupils should be 
started with the study of the familiar, that which is most readily 
observed and best known. The subject matter should consist of 
common things, and the language of the teacher should be simple 
and intelligible to the pupil. Some twelve or fifteen years ago 
the distinguished scientist, Professor Huxley, published a book on 
practical biology, in which he adopted and advocated the system 
of study by which the student begins with the lowest and simplest 
forms of life and proceeds to the higher and more complex 
organisms. Owing to the fact that the lowest living beings are 
microscopio and obscure, this was altogether unnatural and un- 



scientific. Yet, because Huxley adopted it. almost every teacher 
of biology, in English-speaking countries, adopted it too. Within 
a few years it became evident that (except with advanced and 
well-trained students) the results were far from satisfactory; and, 
accordingly, in the preface of a later edition of the book. Professor 
Huxley writes that experience has shown that the order ought to 
be reversed, and that henceforth the student should begin with 
those forms of life which are somewhat familiar, and proceed to 
those lees known. 

In the next place, I would Warn the primary teacher against 
teaching the details of any subject to very young children. Un- 
wise choice of material, and the forcing of a heap of details upon 
children, correspond closely to the old system of teaching speUing 
by selecting long and very rare words. This far-fetched material 
should never be used in primary teaching. Only the more con- 
spicuous and general characters, uses, etc., should be dwelt upon, 
unless, in very exceptional cases, where, for some good reason, 
the child may appear to be profited by a minute account of any 
animal, plant, or mineral. In all cases, the details are most out 
of place when there is no object of the kind present. As far as 
possible, the teacher should keep close to the wishes and inclina- 
tions of the child in the choice of subject matter, and work along 
these lines, so long as there seems no good objection to his wishes. 
With high-school pupils, I would recommend the frequent use of 
the microscope. In the hands of an intelligent teacher, this in- 
strument may be used to advantage with small classes of pupils, 
say, above thirteen years of age. A stereopticon or projecting 
lantern should often be used in all grades of schools. Certainly 
for a high school, no better investment can be made, and the 
common schools of any city might, by arrangement with the 
high-school teacher, who operated the lantern, become recipients 
of the benefits to be derived from the possession of this piece of 
apparatus. 

A word or two with regard to physiology and hygiene. I con- 
sider that the teaching in these subjects should be greatly im- 
proved. I would not have a great amount taught ; but, in several 
respects, it needs to be made more practical. Time will not allow 
me to expatiate upon these matters here. Yet I cannot refrain 
from directing attention to the fact that, for reasons of delicacy, 
three systems of organs of the human body, either partially or en- 
tirely, are invariably omitted from the course of instruction in all 
of our schools. For both moral and sanitary reasons, I am in- 
clined to think something should be done, and that something 
will yet be done to provide for a wholesome, intelligent, and prac- 
tical course in these subjects. It may be that at present little can 
be done; but I venture to suggest that where it is altogether 
practicable to do so, perhaps in some city high schools, the sexes 
receive instruction in these studies in separate class-rooms, and 
from capable and proper instructors. It would, of course, be ab- 
solutely essential that the instructors have properly constituted 
minds, and be especially qualified to speak to and deal with young 
persons, in order that good might come of their instruction. This 
is undoubtedly a difficult problem to solve. It must, however, be 
admitted that it is a very important one. 

Again, the science teacher must have interest in the studies 
themselves. I have not much faith in the common, little, artificial 
devices for exciting the interest of the pupil. They are but the 
nostrums of quack doctors. They remind one of the application 
of ointment or salve to the external surface of the body to cure a 
disease which has its seat in impure blood or in a weak nervous 
system. They are not bom of sympathy or interest in the study. 
The teacher should be interested in the studies as well as in the 
pupils. It is all right to desire to do good to the children, but 
there must in addition be a pleasurable enjoyment felt by the 
teacher in the prosecution of the study itself. In fact, interest in 
the study — a spirit of inquiry, of enthusiasm, if you will — is of 
the utmost importance. Teachers and pupils alike need it. 
Teaching must not be done merely for money ; it must not be done 
in order to show one's knowledge. The pupil must not ask ques- 
tions with the view of puzzling the teacher, or of showing his 
own learning or smartness. Too often do we get students who 
have been so praised and flattered by their previous teachers, that 
it is exceedingly difficult and sometimeB impossible ever to do 
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anything for them. They are keenly disappointed at not being 
acknowledged as perfect in their studies, and are ever anxious to 
show their learning. It takes a loog time to work them down to 
their proper level. Teacher and pupil should ever seek truth. 
They must come to their work in a spirit of earnestness, absolute 
honesty, candor, and sincerity, otherwise the work will be a 
failure. The really true teacher is an inspired man. He draws 
the pupils around him, because he is himself interested in his 
studies. Such were the great teachers of old, and if any of us now 
succeed in any measure as teachers, it is only so far as we possess 
interest and enthusiasm in our studies. 

Frederic Harrison, with forty years' active experience in educa- 
tional work, in writing of late, said : *' I have for years past joined 
in the discussions and conferences on this question ; and now I 
feel at times that we are further ofif the right path than ever, as 
if our whole system were a failure. There are hours when I feel 
about education nothing but this, — wipe it out, and let us begin 
it all afresh." This was written a few months ago with reference 
to education in England; but it was in relation to some of the 
very matters that are engaging our attention in this country at 
the present time. I cannot go so far as Harrison does in this ex- 
pression of his opinion. 1 know the public schools of this country 
have done and are doing a useful and a noble work. The nation 
cannot do without them, nor can it afford to permit their useful- 
ness to be impaired through lack of support and sympathy. . Qive 
them the support and encouragement they need and deserve, and 
they will be improved, and the country pro6ted thereby. Honest 
and intelligent interest in the schools should lead to improvements 
in their condition. If changes in the system seem desirable, let 
them be made. Let neither prejudice nor individual selfishness 
stand in the way. It has more than once been stated by American 
educators of experience and high standing that science-teaching 
is difficult, and that there are few, very few, teachers capable of 
engaging in it. I fear there is much truth in this statement. 
Science, like any other subject of education, must be taught by a 
competent person. It is folly to expect proper results from persons 
who have not both the natural and the acquired qualifications of 
a true teacher, and it is much greater folly to expect them from 
those who have neither of these two qualifications. Teachers 
possessed of both are indeed rare ; and how can we expect them to 
be plentiful so long as the trustees and boards of education, and 
the people behind the trustees and boards, remain satisfied with 
so low a standard? When the public come to realize that a 
higher standard of qualifications, mental and moral, on the part 
of the teacher, is absolutely necessary for the welfare of our 
country, when they come to have a heartier appreciation of high- 
class attainments, they will be willing to make adequate compen- 
sation for the teacher's labors and influence, they will seek teachers 
of longer and better training and experience, teachers who carry 
with them an atmosphere of a higher and a more inspiring char- 
acter. I have hope that this time will come. Let us do what we 
can to bring about these conditions. For the sake of thc^ youth 
of our land, for the sake of the material, the physical, the moral, 
and the intellectual advancement of our country, for the sake of 
everything that can contribute towards the promotion of the civ- 
ilization of this great nation, let us earnestly pray that the dawn 
of that day may be hastened, that the free public-school system, 
which forms a net- work throughout the length and breadth of 
this Union, may, more truly and fully than ever in the past, yield 
those practical and beneficent results anticipated by its founders, 
hoped for by its friends, and rendered necessary by the foundation 
principles of the government of a free people. 
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A REPOBT on the petroleum trade of the Caucasus has been 
sent to the Turkish Government by Aassib, the Turkish Consul- 
Qeneral at Tiflis, and some interesting extracts from it are quoted 
in the BrUiah Board of Trade Journal, The petroleum springs 
of the peninsula of Apeheron, not far from the place at present 
oooopied by the town of Baku, were known, according to the 
writer, mwenl centuries before the Christian era, and the phe- 
prodnoed hj them, totally inexplicable in those barbaric 



ages, gave rise, he says, to the worship of the Quebres, followers 
of Zoroaster, which lasted into the nineteenth century, for the 
temple of the worshippers of eternal fire is seen to the present 
day. The springs of Balakhani are situated 20 kilometers from 
Baku on a bare and arid plateau, swept by the winds, at an eleva- 
tion of about 00 meters above the level of the Caspian Sea. The 
petroleum lands occupy an area of about 8 kilometers. At the 
present time Balakhani and Sabountchi possess more than 1.000 
wells, some of them newly bored, producing in twenty-four hours 
as much as 400,000 pouds. An era was marked in the history of 
the naphtha industry by the house of M. Nobel, which started at 
Baku in 1874, and in the following year purchased a small busi- 
ness and undertook the production of petroleum on a small scale. 
At that time the conveyance of petroleum to Baku was effected 
by means of carts and leather bottles. M. Nobel endeavored to 
show the absurdity of this primitive method of transport, and rec- 
ommended that pipes should be constructed, but the majority of 
the merchants rejected the proposal. He then constructed the 
first pipe at his own cost, and demonstrated the utility of it to his 
colleagues, several of whom very soon imitated his example, and 
Baku has to-day a dozen lines of pipes, each of which cost more 
than 100,000 roubles. The same house, dissatisfied with the sys- 
tem of shipping petroleum in barrels, proposed to the Kavkaz and 
Mercury Navigation Company of the Caspian and the Volga that 
they should build tank-boats for the exclusive conveyance of 
petroleum. This proposal having been rejected, the firm con- 
structed several of these vessels at their own expense. This in- 
novation, of which even the Americans had not yet thought, was 
accepted by the two petroleum- producing countries, and tank- 
boats, the number of which is constantly increasing, are to be 
found on all the waters of the civilized world. It is also to M. 
Nobel that those gigantic reservoirs of iron which contain hun- 
dreds of thousands of naptha products are due. They are to be 
seen in large numbers at Baku, Batoum, and everywhere else 
where petroleum is carried in bulk. The series of innovations 
by M. Nobel do not stop there. With a desire to improve land- 
carriage he proposed to the Griazi-Tsaritsine Railway Company 
the construction of special tank-wagons for the transport of the 
petroleum, guaranteeing a load for them for several years. The 
railway authorities scoffed at the idea, and it was by the expendi- 
ture of very large sums that the Swedish merchant constructed 
for his own use the first tank-wagons. Scorn was immediately 
changed to enthusiasm, and to-day thousands of these wagons cir- 
culate on the railways of Caucasia and Griazi-Tsaritsine. 

— The following appointments have been made at the Micbgan 
Mining School: Dr. George A. Kdnig, late of the University of 
Pennsylvania, professor of chemistry ; Edgar Kidwell, professor 
of mechanical and electrical engineering; Fred F. Sharpless, pro- 
fessor of metallurgy; Fred W. Denton, professor of civil and 
mining engineering. All these except Professor Kdnig have been 
connected with this school for several years as instructors, and 
have earned their promotion. Dr. Horace B. Patton has been 
appointed instructor in mineralogy and petrography ; Dr. Alfred 
C. Lane, instructor in petrography and geology. These two have 
been connected both with the State Survey and with the Mining 
School for several years. Mr. Carroll L. Hoyt, a graduate of Cor- 
nell University in the mechanical engineering department, has been 
appointed instructor in drawing and mechanical engineering. 

— A cuneiform tablet has been found at Tel Hesy , the ancient 
Lachish, by Mr. J. F. Bliss, who is excavating for the Palestine 
Exploration Fund. According to Prefessor A. H. Sayce of Ox- 
ford it contains the name of the same officer who is mentioned on 
tablets from Lachish, found some years since at El Amama in • 
Egypt. 

— Sir John Lubbock will shortly issue, through the Messrs. 
Macmillan & Co., a work entitled <*The Beauties of Nature and 
the Wonders of the World," uniform with his *< Pleasures of 
Life." 

— Messrs. Macmillan & Co. have in press, to be issued very 
shortly under American copyright, a long-expected ** History of 
Early English Literature,'* by Sev, Stopford A. Brooke. 
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THE AMERICAN ASSOCIATION AT ROCHESTER. 

BY D. 8 MARTIN. 

The recent meeting of the American Association for the Ad- 
vancement of Science was in all respects a pleasant and successf al 
one. The beauty of the city of Rochester, the absolutely perfect 
weather that lasted through the entire session, and the careful 
and! systematic arrangements of the local committee all combined 
to favor the attending members. The number present was in all 
455, larger than at any meeting in the past ten years, save the ex- 
ceptional ones at Philadelphia, New York, and Washington, and 
ranking seventh in the entire series of forty-one meetings. 

The sessions were held in the University of Rochester, whose 
handsome and commodious buildings are surrounded by a large 
and very beautiful campus. This latter was a constant source of 
enjoyment, like the university grounds at Toronto in 1889, where 
the midday interval could be passed under noble trees and on vel- 
vety grass, with the lake breezes to refresh the air. No pleasanter 
''environment^' has ever been enjoyed than at Rochester; while 
the fine collections of the university in Sibley Hall and the prox- 
imity of the celebrated *' Ward*s Natural History Establishment '* 
and the Warner Observatory gave added scientific interest. 

A large number of local geological trips were made to points of 
interest in the neighborhood. Among these may be mentioned 
the great gorge of the Oenesee and the Lower Falls, where the 
Clinton and Niagara rocks are so grandly exposed in section ; the 
glacial deposits of the Pinnacle Hills, south of the city, which 
present some problematical features; and last, but not least, the 
rock-salt mines at Leroy ani Livonia, some twenty to thirty miles 
southward of Rochester, -where the great deposits of solid salt are 
reached at l.OlOand 1,869 feet of depth, respectively, and immense 
works are in process of construction. The age of these beds, as 
is well known, is salina, or perhaps more strictly waterlime. 

The regular Saturday excursions arranged by the local com- 
mittee had also much of a geological character, some going to 
Niagara, others to the Portage Qorge of the upper Oenesee, and 
others to Stony Brook Glen, all of these being magnificent exam- 
ples of stream-erosion. 

Another matter of local interest was the opening to the mem- 
bers, by courtesy of the family, of the mansion and library of the 
late Hon. Lewis H. Morgan, president of the association in 1880 
and eminent as a writer and student in archceology and ethnology. 
The visit to his library and collection was an oooanon of gratifi- 
cation to many. 



To specify or enlarge upon particalar papers among the many 
and valuable ones presented, would be difficult and perbapa invid- 
ious. It is, however, bat fair to say that especial interest, in sec- 
tions E (geology) and H (anthropology), was developed in the 
active discussions that arose regarding two subjects — that of 
Comparative Oeological Chronology as presented by Professor W. 
J. McGee, and Aboriginal Quarries of Fkikable Stone by Mr. W. 
H. Holmes — both of Washington. Professor McQee*s general 
doctrine is that, using erosion as a measure of time, it is possible 
to ^ somewhat definitely the relative lengths of certain recent 
geological epochs, and then (as generally admitted on the basis of 
sedimentation, as by Dana and others) of the older and greater 
periods. Then, by fixing a date in years for the last glacial 
epoch, it becomes possible to estimate somewhat the darstkm of 
geological time. This last date, based partly on CrolPs astronomi- 
cal theory and partly on various strictly geological data, he would 
place at about 7,100 years ago. Utfing this as a unit of estimate, 
the relative time indicated by erosion, etc., to the *< Columbian** 
deposits, is to this date as 80 ± to 1, giving about 200,000 years to 
the Columbian (early Quaternary) ; while the same process will 
require some fifty times as much, or 10,000,000 years, to the 
* * Lafayette,'* late Tertiary. It is easy to see from these figures, 
when compared with the time-ratios for the geological ages 
as given, e. g. , by Dana, how stupendous a time is demanded 
by Professor McGee's view, and how extreme is the di£ference be- 
tween the geological requirements on the one hand and the dura- 
tion allowed by the physicists and astronomers on the other. The 
discussion that arose was naturally active, and the subject is one 
likely to be prominent for some titie to come. 

Mr. Holmes has been investigating aboriginal quarries exten- 
sively, and presents the view that immense quantities of merely 
unfinished and rejected material at these points exhibit all the 
characters of so-called ** palaeolithic*' work. He therefore ques- 
tions strongly the palsdolithic age of much that has been so re- 
garded, certainly in this country. The discussion of this and 
other papers in the section showed a strong tendency to demand 
more proof, and that strictly stratigraphical, than has often been 
given in describing ''palssolithic** implements and drawing infer- 
ences therefrom. Those who accompanied Mr. Holmes a year 
ago to his aboriginal quarry in the Potomac gavels at Piney 
Branch, near Washington, will remember that visit with in- 
creased interest in view of this important discussion. 

Much else might well be mentioned, but space forbids. As a 
whole, it may be said that few meetings of the association have 
been more agreeable or more profitable than the one just closed at 
Rochester. 

The decision to hold the next session at Madison, Wis., rather 
than at Chicago, is generally approved. The place is near 
enough to give the members opportunity to visit the World's Fair 
before or after the association meeting, and far enough away to 
escape the crowd and the distraction ; while the provision made 
for a permanent headquarters for each section of the association 
during the entire period of the Fair, in rooms set apart for that 
purpose, is a most happy and desirable arrangement for the com- 
fort and convenience of members visiting Chicago. 



AMERICAN BOTANISTS AND NOMENCLATURE. 

BY JORN M. COULTEB, PRESIDENT OF INDIANA UNIVEBSITT. 

The Rochester meeting of the American Association was a 
notable one for American botanists. They had so burdened sec- 
tion F with papers in the years that are pest that nothing was left 
but to organize them into a separate section, under the letter left 
vacant by the deceased Section of Microscopy. This calls for con- 
gratulation as testifying to the growing numbers and activity of 
botanists. Among botanists, however, the meeting was still more 
notable from the remarkable merging of all differences of opinion 
into an agreement concerning nomenclature. 

This subject has not only brought botanists into conflict with each 
other, but into disrepute with fellow-scientists. Force seemed to be 
wasted In opholding varying personal opinions. So far as American 
botany was concerned, there seemed to be two hostile oampe with 
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referenoe to nomenclature. How much of genuine good-feeling and 
exchange of courtesies exi9ted under cover of this public hostility 
is known only to the botanists themselves. Every one desired a 
stable nomenclature, but the conservatives held so doggedly to 
the old, and the radicals ran so persistently to the new, that the 
result was chaos. It was speedily found that **good usage,'' 
which was founded upon individual opinion, could never bring 
stability in face of the fact that scores of botanists felt equally 
competent to stand for **good usage.'* 

The culminatian of all these upheavals came in the famous book 
of Otto Kuntze, which looked like the end of all things to conser- 
vatives, and even made the radicals stand aghast. Kuntze 
wrought better than he knew, and has undoubtedly been largely 
instrumental in inducing a common movement among European 
and American botanists to attempt to secure some basis of agree- 
ment. His book will probable stand as a good example of what- 
not to-do in matters of nomenclature. The International Congress 
of Botanists at Genoa (Sept. 4-11) was a favorable opportunity 
for presenting the matter, and hence the almost simultaneous 
appearance of papers from Berlin and New York and Washington 
for signatures. 

At the meeting of the American Association at Rochester (Aug. 
17-24) an unusually large number of botanists who deal with 
nomenclature were present, and they had with them (by letter) 
the opinitms of nearly all who were absent. Not only was the 
representation very large, but the willingness to concede for the 
sake of agreement was remarkable, no such fraternal feeling being 
anticipated by the most sanguine. The discussions were full, free, 
and informal ; every shade of opinion being presented and care- 
fully considered. The principles that were finally adopted were 
not numerous, and additions will undoubtedly be necessary, but 
they were adopted with wonderful unanimity, and must commend 
themselves to anyone who studies them and who understands the 
forces that were at work in formulating them. Probably not a 
single individual opinion is fully expressed by these principles, but 
that reaultaot of opinions, which must be a far more influential 
thing. 

The selection of 1758, the date of the first edition of Linn8BUs*s 
'* Species Plantarum," as the common point of departure for gen- 
era and species, seemed to be conceded almost without debate. 
This is no place to discuss the many very important cotisiderations 
which urge the selection of this date; but it will certainly bring a 
feeling of stability in generic names that no other selection could 
have brought. It at once remands to silence all that region of 
uncertainty which necessarily lies beyond the time when species 
definitely stood as representing genera. 

The fixity of the specific name has long been recognized as a 
working principle, and the only objection has been to making it 
an ex po9t facto law. But this would at once make two points 
of departure, and the changes are not so numerous after all. 

The homonym section is also a wise one, as chiefly becomes ap- 
parent to those who have been compelled to reinstate an old group 
and so turn adrift and nameless some other group that may hold 
DO relation to it. 

It is probable that the section defining what is meant by the 
publication of a species will be the only one that will meet with 
criticism. To most of the botanists at Rochester, however, the 
definition strongly commended itself. The criticism will not be 
directed at what the definition contains, but at the fact that it 
omits the distribution of named specimens. This omission, how- 
ever, can only touch chiefly comparatively recent distributions, 
for the names of the ol^er classical ones have surely long since 
been protected by some form of publication which comes under 
the provisions of the section. The mixture of material under a 
single number in large distributions is not only well known, but 
probably to be expected, especially among plants in which the 
charactera are microscopic. Herbarium names are also a great 
bar to the study of systematic botany, now that it has become a 
democratic thing, and a provision which compels all specific 
characterisation to be widely accessible is a reasonable one. 

It is to be expected that all American botanists will gladly use 
these principles, as it will remove a feeling of uneasiness in their 
work, a feeling which has sometimes compelled some of them to 



make sure of their species by mentioning the names they would 
bear under the different systems of nomenclature. 

Names are things of secondary importance, and the long discu8- 
sion of non essentials has seemed wearisome to many, but dis- 
putes are usually about non-essentials, are always wasteful of 
energy, and should always be adjusted. 



CURRENT NOTES ON ANTHROPOLOGY.— XIV. 
[Edited by D. Q. Brinton, M.D., LL.D.} 

The Selection of Comparative Vacabularies. 

The student whose investigations lead him to the comparison 
of languages and dialects is constantly impeded by the absence 
of any uniform schedule of words employed by travellers in se- 
curing specimens of them. This is one of the many points on 
which it would be most desirable that some international agree- 
ment could be reached. 

The colonial department of the Oerman government has re- 
cently published a schedule of about 800 words, which will be 
adopted by its officers and explorers. The list has been prepared 
by the eminent linguist. Professor Qeorg von der Gabelentz, and 
is published by Mitler A Son, Berlin, under the title *' Handbuch 
zur Aufnahme Fremder Sprachen.'* It is prefaced by a series of 
practical observations ani directions which will prove of much 
utility to the collector. 

Our government has also an official schedule of words pnb- 
lished through the Smithsonian Institution. It is a monument of 
colossal misconception of purpose and theory- hunting. The 
terms for kinship alone number 1476, and contain such as the 
folio wins:: **My mother*s elder sister's daughter's daughter's 
daughter's husband!'' Instead of being a convenient octavo, 
which one can slip in his pocket, as is the (German, it is a bulky 
quarto of 250 pages, much of it taken up with quite useless mat- 
ter. I venture the assertion with confidence that no collector 
has ever filled up its blanks. 

Primitive Man in South Anerica. 

The doubts expressed in these *' Notes" as to the age of some 
of the recent discoveries of anthropoid remains in South America 
(see Science, March 11) have been echoed with force by M. E. 
Trouessart in an article in V Anthropologie tor June. The hy- 
pothesis of a miocene man in the area of the Argentine Republic or 
Patagonia, advanced by Ameghino and others, has received a 
rude shock through the researches of Professor C. Steinmann of 
Freiburg. According to him, the Pampean formation corres- 
ponds to the Loess of North America, and Is inter-glacial in date, 
and not pliocene, as Ooering and Ameghino teach ; and their al- 
leged miocene is merely a part of the great deposit of the Austral 
glaciation. This he believes occurred at the same time as the 
ice age of the northern continent. 

This opinion seems to be borne out by a comparison of the 
fauna of the oiigocene of Patagonia with that of the alleged mio- 
cene of La Plata. The differences are quite too great for them to 
t>elong so near together. Twenty per cent of the Pampean forms 
are still living species in the same locality, which would be 
enough to cast grave doubts on its high antiquity. Here, there- 
fore, as in so many other spots on the American continent, the 
vast antiquity of the remains of man is materially diminished by 
closer scrutiny. 

Race and Culture. 

A recent pamphlet by Professor Frank W. Black mar, of the 
University of Kansas, on Indian education, brings up the general 
subject of the attitude of the lower races toward the culture of 
the highest. This sociological study, carefully prepared from 
authentic statistics, substantially acknowledges thai while in in- 
dividual instances there is no intellectual inferiority in the Red 
Race, its members are unable to face the light of civilization and 
live. Even when educated they must be protected, especially 
against their own people, but also against the whites. His final 
words are : — 

'*The Indian must be drilled, trained, and placed in an occa* 
pation which offers protection on the one hand and restraint on 
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the other. Otherwise he will not be able to compete with the 
white race in the economic struggle for land or the political 
struggle for power." 

This b a sad conclusion, bat it is that which is supported by the 
history of both the Red and the Black races, and is that which is 
illustrated by the histories of so many of the Polynesian islands, 
where the circumstances were most favorable to the development 
of the best relations between the natives and the Europeans. The 
psychic traits of races are as unalterable as the shade of their hair, 
and inevitably for them define the future of their stock and limit 
its possibilities. 

The Land Fu-Sans^. 

Now that the discussion of tba various discoveries of America is 
in order, that which is referred to in Chinese annals as far back 
as the seventh century, in connection with the name Fu-Sang. 
should receive attention. It was first brouf^ht to the notice of 
scholars in 1761 by the French orientalist, De Guignes, and of 
course created some sensation. Various writers since then have 
warmly espoused his views, among whom may be mentioned in 
our own country Charles G. Leland and E. P. Vining, both of 
whom have issued volumes in proof of De Guignes's identification. 

The coup de grace seems to have been dealt the theory by Gus- 
tave Schlegel in his book published in Leyden this year entitled 
••Fou-Sang Kouo ; le Pays de Fou-Sang." He is a Chinese 
scholar of acknowledged competence, and takes up the story as 
recited in the original, with as many side-lights as he can bring 
to bear upon it. 

The result of his researches is to knock every pin from under 
the notion that any part of America could have been intended in 
the description of Fu-Sang. As far as any real land can be dis- 
cerned through the fog of exaggeration and fable which encircles 
the whole account, it is that of the island Krafto or Saghalien, 
and the people described resembled the Ainos more than any 
others. A variety of arguments are adduced to show that Mexico 
is out of all question ; and therefore those fanciful archieologists 
wlyo have been ready to find Buddhistic elements in American 
religions will have to look for them elsewhere than in the legend 
of FuSang. 

Another Failure in Ethnic Osteolog^y. 

The trenchant criticisms of Professor Sergi of Rome have 
already been referred to in these notes. He has recently pub- 
lished another of these in which he attacks and apparently demol- 
ishes the favorite theories of Professor KoUmann of Basel, in re- 
lation to the analogy existing between the face and its mem- 
bers. The latter has long maintained that there is a constant 
correlation betxveen the elements of the face of such a nature 
that to long faces correspond high orbits, narrow nasal apertures, 
and elongated palatine vaults; and to wide faces the converse of 
these characters ; and that the types of races expressed in head- 
forms will be a composite of the cephalic and facial indices. 

Professor Sergi arrives at quite a different conclusion. He 
points out from various series of skulls that in. the purest types 
the cranlological criteria vary very widely. In every race indi- 
vidual examples present the utmost diversity. As to any fixed 
correlation between the shape of the face and the facial indices, 
which is the crux of Eollmann^s argument, it is a pure chimera. 
He presents a series of measurements, tabulated from African 
and American crania, which leave no doubt as to the accuracy of 
his assertions; and Dr. Colignon, who reviews his work for 
U Anthropologies accepts its conclusions as incontrovertible. This 
is another serious blow to that department of physical anthro- 
pology which has set up a few anotomical features as more im- 
portant than those of language and mind, as criteria of peoples. 



We are informed that in view of the general interest awakened 
in the cholera. Dr. Klein*s well-known little book on **The Bac- 
teria in Asiatic Cholera," published by Macmillan, has been re- 
duced in price to one dollar. Dr. Klein is lecturer at St. Bar- 
tholomew's Hospital, London. 



LETTERS TO THE EDITOR. 

0*0 OorretpondenU art requMUd tobecu brief (u pontttU, Tkm wrtur'a 
i9 4naU Oflwet required at proof of good faith. 

On rtquttt in advanot, ont hundred oopiet of the i»«iiii6«r oomtainimg Mf 
oommunioaiion will bt fumitktd fret to ai»v oorrMpoiMteiU. 

Thit editor will bt glad to publieh ang queritt oonaonant with the charaeter 
of the journal, 

A Pre-Aino Race in Japan. 

In the Report of the 'National Museum for 1880, just issued, are 
two papers by Romyn Hitchcock, entitled respectively, *' The An* 
cient Pit-Dwellers of Yezo '' and *' The Ainos of Yen), Japan.** 
In these papers he advances the idea, which he evidently thinks 
is new, that there was a race of people in Japan previous to the 
Ainos, and these people he identifies with the Pit-Dwellers of 
Yezo. He says, *'it has been supposed that the shell-mounds 
were left by the Ainos. This is the opinion of Professor John 
Milne.** Ifr. Hitchcock further says, '* It has recently been 
shown by the researches of Milne, Morse, Chamberlain, and 
others that Japan proper was once inhabited by a race of people 
different from the present Japanese, and from the comparison of 
the remains found in shell-heaps and kitchen- middens in many 
parts of Japan, even as far south as Kiushiu, with similar remains 
found in Yezo, it is thought that the Ainos onoe inhabited Japan.** 
It is hardly necessary to inform Mr. Hitchcock that the writers 
above mentioned did not require the evidences of shell-heaps to 
convince them that the Ainos inhabited Japan, as historical 
records in that country fully establish the fact. I have always 
maintained, however, and in one case with an acrimony which I 
now regret, that all the evidences point to the existence of a race 
occupying Japan previous to the Ainos, citing these very shell- 
heaps as proof. I am not concerned with the fact that he has 
overlooked my views published at different times on the subject, 
but I do object most emphatically to being represented by Mr. 
Hitchcock as holding views directly the reverse of what I have 
repeatedly urged; and as the point of a Pre-Aino race in Japan, 
if established, is of some value, I do not intend to relinquish it 
unless other claims to priority can be shown. While Mr. Hitch- 
cock has not taken the trouble to look up my papers on the sub- 
ject, he cannot plead ignorance of my views, as he has made 
most ample use of a memoir by Mr. Basil Hall Chamberlain, pub- 
lished by the University of Tokio, and should have seen the fol- 
lowing statements in that publication (p. 44). Mr. Chamberlain 
says : *' Two theories may be held with regard to the former pres- 
ence of the Ainos in Japan. One is that they have occupied the 
whole country before the arrival of the Japanese. This theory 
has been advocated by Professor Milne. . . . The arguments used 
by Professor Milne are chiefly derived from archaeological finds. 
... To his arguments, which should be consulted at some length, 
... it has beeu objected by Professor Morse . . . that there is 
no positive proof that the remains attributed by him to the Ainos 
may not have been left by some still older race.** There is, there- 
fore, no excuse for this oversight or blunder on the part of Mr. 
Hitchcock. 

Fifteen years ago I sent from Japan a communication to Nature 
of London, entitled *< Traces of Early Man in Japan.*' In this I 
said: '*The examination of a genuine kjoekkenmoedding, or 
shell-heap, enables me to give positive evidences regarding a pre- 
historic race who occupied this island.** And when I designated 
this race as pre-historic, I supposed every one familiar with 
Japanese history was aware of the fact that the Ainos had pre- 
ceded the Japanese in Japan, as the Indians had preceded the 
English in New England. Hardly a popular book on Japan 
had failed to allude to the fact, quoting early records of the 
Japanese in proof of it. Over thirteen years ago I sent an article 
from Japan to the Popular Science Monthly , entitled *< Traces of 
an E^rly Race in Japan.*' This was published in the January 
number. 1879, and contained numerous engravings. In this paper 
I said : '* With every reason for believing that the Japanese came 
from the south, displacing the Ainos, who came from the north, 
the question next arises as to the original occupants of the island. 
Did the northern people encounter resistance from a primitive 
race of savages, or were they greeted only by the chaUering of 
relativee ptill more remote, whose desoendi^nts yet clamber about 
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the forest-trees to-day? The records are silent upon these points. 
A discovery that I made in the vicinity of Tokio last year leads 
me to believe that possibly th^ traces of a race of men previous to 
the Aino occupation have been found.*' A Rain I say : ** The next 
question arises as to whether the deposits are Aino or pre-Aino. 
The race who left these remains were pot-makers par excellence. 
It is generally admitted by ethnologists that the art of pottery 
once gained is never lost. It is a fact, however, that neither the 
Esquimaux, Aleutians, Kamtchadales. nor the Ainos are essentialy 
earthen pot makers.** And, again, having shown incontestible 
proofs of the evidences of cannibalism in these deposits, I ask, 
'* Were the Ainos cannibals? Repeated inquiries among eminent 
Japanese scholars and archaeologists, like Mr. Kanda, Mr. Nina- 
gawa, and others, as to this question, are always answered in the 
same way. Not only were they not cannibals, but they are reported 
as being so mild and gentle that murder was never known to have 
occurred. So monstrous a habit would certainly have been known 
and recorded, particularly in the painstaking annals of early his- 
torians.*' 

In the Proceedings of the American Association for the Advance- 
ment of Science for 1878 occurs in the list of papers read by title 
the following one of mine, entitled ** Evidences of Cannibalism in 
a Nation before the Ainos in Japan.'* A foot note states that this 
paper was published in the Tukio Times 

In the year 1879 the University of Tokio published my memoir 
on the *' Shell Mounds of Omori," illustrating the various forms 
of pottery, bone implements, etc., by seventeen folded plates. 
While this memoir is devoted exclusively to a minute description 
of the Omori deposits as a basis of comparison with material that 
I had on hand for the description of other shell-heaps, yet I urged 
the evidence of the deposits not having been made by Ainos, but 
by a race anterior to the Ainos, and cited especially the evidences 
of cannibalism as bearing on this point. 

Twelve years ago I had occasion to criticise and controvert 
(American Naturalisiy September, 1880), in the most emphatic 
manner Professor Milne's views as published in the Transactions 
of the Asiatic Society of Japan. A t the same time I also showed, 
as I bdieved, the fallacy of the view» of Henry von Siebold on this 
question. Thus in various publications in 1877, 1878, 1879, and 
1880 I have urged the existence of a pre-Aino race in Japan. 

Had Mr. Hitchcock taken the trouble to give proper credit to 
others who had worked in this field, he would have found addi- 
tional support to the position he takes ; as it is, his paper is marred 
by misapprehension and by the injustice of these omissions. 

Edward S. Mobse. 

8alem« Mmi*, Aug. 80l 



On the Fundamental Hypothetet of Abstract Dynamics ; 

From Another Point of View. 

TBbbk is at present very little agreement among physicists or 
philosophers as to the nature of the hypotheses or laws upon 
which dynamics is based. On Aug. 5 Professor MacQregor ex- 
pounded one view of the matter in these columns ; but as I cannot 
bat think his view contains some logical imperfections, I wish 
to lay before yonr readers a different view with which to compare 
it. For this is not a question to be settled by authority; the 
arguments on either side are after all simple enough, and, having 
studied them, any man of average attainments is capable of 
weighing them and forming his own opinion. 

The principles of abstract (subjective) geometry may be deduced 
from definitions of the terms ** Position '* and ** Direction,*' > to- 
gether with certain axioms asserting the conceivability of geo- 
metrical flgurea and constructions. Even without these axioms 
a symbolic geometry might be deduced, whose conclusions, how- 
ever, would he mere truisms, or verbal assertions, till they were 
given a meaning by the axioms. To proceed to the objective 
geometry of material space, we require in addition certain in- 
ductions; which, however, are so complete that no practical 
doubt ramains as to their validity. 



In the same way we may treat kinematics from three different 
points of view. Symbolically, it is suflScient to define Time im- 
plicitly by the assertion, ** The positions of points are all con- 
tinuous single- valued functions of the Time.'* This definition 
may be given a subjective meaning by the axiom, '' Particles are 
conceivable in Time," and an objective meaning by an induction 
proving that ** material particles exist only in Time.*' i.e., their 
poHitions are continuous single- valued functions of a certain 
variable, which we may call Time. 

To proceed to kinetics symbolically, we require definitions of 

'Mass and Force. The only connotation symbolically required for 

the former term is ^'Mass is not a function of Space or Time.'* 

The latter term may be defined implicitly by assertions equivalent 

to Newton's laws of motion, which may be stated thus : — 

1. The resultant force on any particle in any direction, referred 
to a given set of axes, is the product of the measures of its mass 
and its acceleration in that direction. 

2. All forces go in pairs between pairs of particles, equal forces 
in opposite directions acting on the particles respectively in the 
line joining them. (Such a pair of forces may be spoken of as a 
stress.) 

It is evident from 1, since mass is not a function of space or 
time, that forces, like accelerations, are vectors, and may be com- 
pounded by the parallelogramic law. Paragraph 1, however, 
only speaks of resultant forces, and the actual, or acting, forces 
on any particle would remain entirely arbitrary but for paragraph 
2, which must be read in conjunction with 1. Professor Mac- 
Qregor asserts that paras^raph 2 is not consistent (i.e., might be 
inconsistent) with 1. So far from this being the case, I propose 
to show that it still leaves the term Force to some extent arbi- 
trary. The stresses between particles are not completely deter- 
mined, even with reference to a given set of axes; and, moreover, 
both Force and Stress are relative to the axes chosen . 

In geometry and kinematics both position and direction are 
relative terms. To determine a position we require to know its 
distance and direction from a given position. To know its direc- 
tion we require to know the inclination of that direction to two 
given (independent) dhnections, and, in addition, which side it is 
of the plane determined by them. 

Suppose, then, we have a set of particles numbered from 1 to n. 
Choose the first particle as origin of a system of rectangular co- 
ordinates; the direction 12 as that of the axis of x ; the direction 
at right-angles to this in the plane 128, and on that side of the 
line 12 on which the particle 3 lies, as that of the axis y; and the 
direction perpendicular to the plane 123, on that side of it on which 
the pcurticle 4 lies, as that of the axis z. Thus we have deter- 
mined a set of axes completely, and in doing so we have made 
the six arbitrary assumptions: — 

a;i = 1^1 = Zi = 

y, = z, = 

JB, =0 

Now let Fr, be the stress between the particles r and s, being 
positive if they attract, negative if they repel one another. Then 
considering forces acting on particle 1 we have the equations — 



Fi, ^'7^» + F„ ?l "^^« ^- 



= — mx,, 



»'ii 



It 



and two similar equations with y and z (r, , being the distance 
between the particles). Thus in all we have 3 n equations be- 
tween ^'^ '" quantities F,„ Fi,, etc. But these equations 

may not all be independent. As, however, they contain (3 n — 6) 
independent variables, or,, a?,, yg. etc. (the other six having been 
arbitrarily equated to zero), there will in general be (3 n — 6) of 
them independent. If they only just sufficed to determine the 
quantities Fit» -^itt etc., we should have 



n-n — 1 



= 3 n - 6. 



1 See Mf ** Vimadatloos of Gsometry,'' Delghton, BaU, A Co., Cambridge, 



Whence n = 3 or 4. Therefore, if n is greater than 4 (which, of 
course, it is), the equations must be insuficient to determine the 
quantities; that is, the stresses remain to some extent arbitrary; 
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hence the two assertions about Force are arbitrary and may be 
laid down as a (partial) definition of that term. 

From this definition all the theorems of dynamics may be de- 
duced, as from Newton's laws of motion. The theorems of statics 
may also be deduced, the only difficulty being the principle of 
virtual work. This difficulty, however, disappears as soon as the 
term *' geometrical conditions" is properly defined. 

We have then a symbolic dynamics. To give it a subjective 
meaning we have to conceive a real denotation for its terms. It 
is not, however, necessary to give a real denotation to Force if we 
can do so to Ma8s« for we may still regard Force as merely a name . 
for the product of mass by acceleration, or (which is the same 
thing) as the time-flux of momentum. To give the theory an 
objective application it is necessary to show that what we call 
material particles not only occupy positions which are continuous 
one- valued functions of what we call Time, but also possess a 
certain characteristic which is not a function of space or time, and 
which may be called Mass. Then, whether we attach any deno- 
tative meaning to Force or not, we can discuss the forces or 
stresses that must be postulated between various particles of 
matter. The magnitudes of these will in general depend on the 
axes we assume by which to determine positions, and also on the 
masses assigned to the various particles. The axes and masses 
are therefore assumed in such a way as to make the resulting 
system of stresses the simplest possible. For example, it is gen- 
erally assumed that the stress between any two particles dimin- 
ishes as the distance between them increases, and may be neglected 
if this distance is very great. Hence in astronomy the attractions 
of the fixed stars on the planets may generally be neglected, and 
we may discuss the solar system alone. It is further shown that 
the system of stresses between the sun and planets is simplest 
when a certain plane is taken as *' the invariable plane." But we 
do not really know that the stresses thus deduced are the actual 
ones, or indeed that there is any actual phenomenon correspond- 
ing to what we call stress at all. Any plane might be chosen as 
the ** invariable" one, at the cost of having to postulate a more 
complicated system of stresses. We cannot determine fixed di- 
rections dynamically, any more than kinematically, except by 
making assumptions which are really arbitrary about the stresses 
between certain particles. 

As Professor MacGregor points out, the law of the conservation 
of mechanical energy would flow from the assumption that 
stresses are functions of the distances between the particles on 
which they act. But this would not include the general law of 
conservation of energy until all energy was shown to be mechani- 
cal energy. And even then, on the above assumption, the term 
conservation of energy would be rather misleading; for the kinetic 
energy is not conserved unless the term potential energy is merely 
used as a cloak to hide our ignorance of kinetic energies which 
for the moment have passed beyond our ken. For example, a few 
years ago it might have been said that when we project a keeper 
away from an electro-magnet, the kinetic energy with which it 
starts becomes converted into potential by the time it stops, just 
as when we throw a stone into the air. But if, while the keeper 
is at a distance from the magnet, the current is switched off, that 
potential energy is abolished! The true view is, however, that 
there never was any potential energy at all, the energy of the 
flying keeper had its equivalent in an increase in the electric cur- 
rent round the magnet — a kinetic, not a potential, energy. And 
I have no doubt that some day science will show a similar ex- 
planation to hold with respect to gravitation and other actions at 
a distance. When that day comes the term ** potential energy " 
may be banished to '* the limbo of once useful things." 

It will be seen, therefore, that I differ from Professor MacQregor 
chiefly in denying ** the non- relative character of Force." Pro- 
fessor MacGregor says, **\tiB easy to show that if it [the third law 
of motion] hold for one point of reference, it cannot hold for an- 
other having an acceleration relative to the first." I should like 
to see his proof ; but if he refers accelerations to a single point, I 
can well understand that he should arrive at results inconsistent 
with mine. For, as I have shown, the apparently absolute de- 
terminations of direction depend in reality on arbitrary assamptioiiB 
as to stresses. Having made these arbitrary ossumptioiiay it may 



well be impossible to further make arbitrarily the assmnptionfl in- 
volved in the third law of motion. 

I cannot quite follow his paragraph beginning *' It may easily 
be proved that the stress between t^o particles is proportional to 
the product, by the sum of their masses into their relative accel- 
eration." There seems to be some misprint; but how a single 
particle could in any case exert all the forces acting on a system 
of particles, I cannot understand, unless the words '^ equal and 
opposite" in the third law of motion are not held to imply that 
the forces act in the line joining the particles, which, moreover, 
is distinctly implied in the Professor's law of stress. In any case 
the difficulty referred to above comes in again, vie., that we can- 
not determine directions absolutely, or positions by reference to a 
single point. 

In conclusion, I should like to point out that it seems incon- 
venient, even if Professor MacGregor*s views be accepted on other 
points, to include in one law of stress, two statements resting on 
such very different evidence as that forces may be considered to be 
attractions or repulsions, and that their magnitudes depend solely 
on the distances between the particles on which they act. It 
would give a student a very false notion of the fundamental hy- 
potheses of dynamics to teach him that he must acc4*pt or reject 
both these assertions together. Edward T. Dixon. 

Cambridge, Eng., Aug. 90. 



The Fundamental Hypothesis of Abstract Dynamics. 

Professor Hoskins points out (Science^ Aug. 26, p. 122) that 
for the conservation of energy the necessary and sufficient con- 
dition is that 2 Pdr shall be a perfect differential of a function 
of the quantities r, P being the stress between any two particles 
of the system, and r their distance ; and that the condition that 
each P shall be a function of the corresponding r only, which I 
suggested for adoption as a fourth law of motion, with a view to 
the deduction of the law of the conservation of energy (Science, 
Aug. 5, p. 74), while sufficient, is not necessary. 

There are three reasons which influence me in selecting for the 
fourth law an hypothesis which is more than sufficient for the 
main purpose in making the selection, viz., (1) that it is capable 
of simple physical expression, (2) that it is already known to hold 
in the case of several natural forces, and (8) that the additional 
assumption involved in it, over and above that necessary for the 
deduction of the conservation of energy, is one which is, I think, 
invariably made in investigations on the laws of natural forces. 

What the additional assumption is, is readily seen. In a system 
of two particles A and B, 2 Pdr becomes Pdr ; and in this case 
it is both necessary and sufficient for the conservation of energy 
that the single stress acting shall be a function of the distance 
AS only. If we add a third particle, C, to the system, conserva- 
tion no longer requires that the stress between A and B shall be a 
function of the distance AB only, though it is secured if that con- 
dition is fulfilled. Thus the proposed law assumes, in addition to 
what is required for conservation, that the stress between A and B 
is not changed by the fact that other stresses have begun to act 
between A and C and between B and C The proposed law there- 
fore involves an assumption similar to that implied in Newton*s 
second law. As Newton's law assumes that a force produces the 
same acceleration in a particle whether other forces act on it or 
not, so the proposed law assumes that the stress between two 
particles is the same whether or not there are other stresses acting 
between them and other particles. 

That this additional assumption holds in the case of some natural 
forces has been abundantly verified, and in investigations into 
the laws of forces not yet determined, so far as my knowledge of 
such investigations goes, the same assumption is always made. 
This being so, we would seem to be warranted in adopting, tenta- 
tively of course, as a fourth law of motion an hypothesis in which 
this assumption is implied. The proposed law cannot be said to 
have received anything like the verification that Newton's laws 
have received. But of the many deductions which have been 
made from it, none have been contradicted, while many have been 
corroborated, by experience. J. Q. MaoQbbqor. 
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The Nomenclature Question. 

I AM glad to see thiR question brouj^ht up as it is by Professor 
Underwood in the number of Science for Aug. 26; for we should 
have a uniform nomenclature in all departments of natural history. 
That such is not the case now is apparent to every student who 
is working in any of its various branches. But I do not wish to 
discuss the subject in general, but to touch upon one or two points. 
As to the question of priority, there should be some definite rules 
by which this should be governed, as has already been said in 
other of our scientific periodicals, and it will not profit by any re- 
hashing it here, further than to say that among entomologists it 
is generally understood that the mere proposal of a name for a 
genus without chars cterizing it does not hold against a later name 
accompanied by a description. 

As to the act of a writer who takes a species already named and 
puts it into a new genus with his own name after it instead of the 
name of the original deicriber, that is an outrage that has not 
been tolerated among entomologists for some time. I can see no 
valid reason for retaining such a system of nomenclature in any 
department of natural history, merely that some reviser may gain 
a little cheap notoriety. 

A word as to the initial letter of speciflc names. It seems to 
me that the name of a species is a proper name as much as the 
name of a genus; in other words, it is the name of a group of 
plants or animals, and, if such, is as much entitled to a capital 
initial as is the name of the genus. Many of our leading ento- 
mologists have adopted this view and begin all specific names with 
capitals; as, for instance, pee Edwards's '* Revised Catalogue of 
the Diurnal Lepidoptera of North America/* 1884; Kirby*s ''Cata- 
logue of Diurnal Lepidoptera," 1871 and 1877, etc. I believe it is 
the correct principle and follow it in all my work in natural his- 
tory. G. H. French. 

Soatbam Illinois Normal, Aug. 80. 



The Grand-Gulf Formation. 

This has now become a clearly recognized division of the post- 
eocene geology of the Gulf States. No subdivisions of it have as 
yet been attempted in print, though more than three years have 
elapsed since the writer — then in the service of the U. S. Geo- 
logical Survey — announced the first discovery of fossils on Pas- 
cagoula River and the two branches which form it, Leaf River 
and the Chickasawhay, near their junction. The exact locality 
of the largest deposit is Shell Bluff, just below Robertas Ferry and 
a few miles south- west of the post-office Vernal, in Greene County, 
Mississippi. It was then proposed to call it the Pascagoula for- 
mation, and to regard it as distinct from Dr. Hilgard*s Grand- 
Gulf. Further developments and recent discoveries have con- 
firmed me in this view. It was not at first accepted, because 
there is but the one witness, myself, and attempts to trace it 
westward and eastward failed to detect the same or similar fof^sili- 
ferous beds on the Mississippi, on Pearl River, on the Alabama 
River, or on any of the smaller stretfnos of these States. This kind 
of negative testimony would only go to restrict its extension, and 
not to overthrow the validity of the distinction if otherwise prop- 
erly established. 

Many facts, too numerous to be elaborated in this short paper, 
prove that the great Mississippi embay ment had collateral 
branches in which the variations are too well defined to be disre- 
garded. The Pascagoula embay ment was one. And whilst the 
main body of the Grand-Gulf formation is of sand, sandy clays, 
and quartzites due to a fresh- water agency, in the Pascagoula for- 
mation it presents a marine aspect, where calcareous clays, more 
or less pure and with more or less distinct evidence of molluscan 
fossils, prevail. The boundaries of these two will not be at- 
tempted in this paper. Let us pass at once to some of the 
strongest and more recent proofs. 

Of the shells discovered at Shell Bluff it may be said only one, 
the large oyster, could be clearly determined. The rest were in a 
oonditioD so decayed and friable as to render their transportation 
in good condition impossible. But as I remember them, the oys- 
ter approached, yet differed from, the recent O. Virginiana, among 
otfier particulars, in its greater massiveness. Among the other 



shells too rotten to be moved was one strongly similar to a Onath- 
odon, though it may turn out to be a Mactra, Another, and 
the most numerous, was a small shell somewhat resembling in 
size and outline the Donax so common on our beaches, but with 
less umbonal development, and with the distinctly visible lines of 
growth resembling Venus, The difllculty in this case as well as 
the other is that the hinge could not be clearly made out. 

Borings for artesian wells at Biloxi and other places on the 
Mississippi coast, and quite recently at Mobile, Ala., solve the 
difficulty. 

The Biloxi borings, among other things, brought up, from a 
depth in the neighborhood of 700 feet, fragments of a large oyster, 
which might well belong to that of Pascagoula, and a very easily 
recognized Onathodon. 

The boring at Mobile, from about the same depth and just above 
the wdter-bearing sands, has jielde^i similar bits of oyster, and a 
small shell, evidently the same as that of Pascagoula, and suffi- 
ciently preserved to be determined. It is a Venus, or very nearly 
allied to that genus, and if not already found olsewhere and 
named, the name V. Mobilensis is proposed for it. 

Not having room to go further into detail, I wish clearly to say 
that I find evidence sufficient to establish the existence of a for- 
mation of deep-bedded gray clays of partially marine genesis, 
lying upon the water-bearing sands of the upper strata of the 
Grand-Gulf formation; that I have tra^^ed this clay from Pearl 
River, Mis^s., to Conecuh River, Ala.; that it constitutes the 
cover rt'nderiDg artesian wells possible, and that it was for these 
clays that the name Pascagoula was proposeJ. 

Laurence C. Johnson. 

Meridian, Miss., Aug. 1. 



European Origin of the Aryans. 

My attention has been called to Dr. Brinton*s note in Science for 
June 20 as to the claim of Omalius d'llalloy to have preceded 
Latham in calling in question the theory of the Asiatic origin of 
the Aryans. In 1890, when in his lectures on "Races and Peo- 
ples,'* Dr. Brinton advanced the claim of d'Ualloy, I carefully read 
over Halloy's articles, as cited by Dr. Brinton on p. 146 of his 
book, and I qame to the conclusion that d*Ualloy was not ac- 
quainted with the theory he is said to have controverted. The 
dates confirm this conclusion. The articles in question were 
published in the Bulletins of the Belgian Academy during the 
years 1830 to 1844, and were recapitulated in 1848. The theory 
of the migration of the Aryans from central Asia first found defi- 
nite expression in an article by Pott, buried in a volume of Erach 
and Grfiber's Encyclopaedia, which was published in lt^40, but it 
attracted no attention till taken up by Lassen in 1847, and by Jacob 
Grimm in 1848. This was the theory against which Latham 
contended, whereas d'llalloy's very confused and misty arguments 
seem to refer, if th^y refer to anything, to the Caucasian theory 
broached by Blumenbach in 1781, with the modifications proposed 
by Adelung in his MithHdates, 1800-1816. 

I think, therefore, we are still justified in asserting that Latham 
was the first to question the comparatively modern theory that 
the Aryan race originated in the highlands of central Asia, a 
theory of which d*IIalloy does not seem to have heard, and con- 
sequently in the second edition of my *^ Origin of the Aryans,** 
published in 1892, I did not think it necessary to modify my for- 
mer statements as to Latham's priority. Isaac Taylor. 

SeUrlngtoD, York, BnffUnd. 



Acid Prevention of Cholera. 

In previous epidemics the value of sulphuric and sulphurous 
acids as preventives was demonstrated, and when Koch discov- 
ered his comma bacillus he also noted that its cultivation was 
possible only in alkaline media, and that acids destroyed it. In 
corroboration of these findings, Niemeyer, who wrote long before 
anything of this nature was known, records that the ileum, or 
lower small intestine, is the main seat of the pathological changes 
caused by cholera. This lower small intestine is the most alkaline 
and the farthest from the normally acid stomach. The large in- 
testine, being acid, does not suffer. 
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In view o( these discOTeries it would be well to eatablUb an 
acid condition of the ayvteta by ten or fifteen drops of snlphuric 
acid to the quart of water used as lemonade — the water previoualf 
boiled,— uid observe if bout wines might not be better for tboee 
in the habit of drinking liquors, also as to whether gout and rheu- 
matism, which are acid diatheses, conferred immunity. 

8. V. Clkvknokr, M.D. 
Cblcaco, SepL S. 



BOOE-REVIEWa 



Mars. 

&.T the present time, while theociee and suggestions conceruing 
the plaaet Hars are in order, it might be well to note that, on a 
stud; of Schiaparelli'a cbart of Man, theaTHtemaof so-called canals 
resolve themselves, in many cases, into radiating groups of six, 
making hexagons, and giving the idea that the planet may be 
solidified into a mass with tendency to hexngonal CTystalliEation, 
the '■canals"being, for instance, lissures on the lines of the angles 
of crystallization. This would acoount for many of the peculiari- 
ties of tlieir appearance, while in no way opposing the present 
existence of atmosphere, water, snow, ice, and vegetation on the 
planet. C. W. Krmfton. 

Ora BIkDOO, Aril., Aaf . SS. 



La Grippe. 



The name La Orippe as used to designate the influenza, which 
was epidemic over so large a part of the world during the past 
two or three years, seems to iiave had a curious origin. Dr. 
Qrant, in an essay on the disease published in 17BS, states that the 
French term La Orippe is derived from an insect of that name 
remarkably common in France during the prerlouB spring, and 
which the people believed contaminated the atmosphere, and 
caused the disease. If this be true, what insect was it? 

M. L. nOLBROOE. 
Haw Tork, Aug. 21. 



A JowTial of American EUhnotogji and Ardtaoiogg. Editor, J. 
Waltkb Fewers. Vol. U. Boston, Houghton, Mifflin A 
Co. IBfla. 

Tms volume is issued as one of the publications of the Uemen- 
way Sonth-weetem Arclueological Expedition, and embracee, I., 
A Few 8ummer Ceremonials at the Tuaayan Pueblos, by J. Wal- 
ter Fewkee; II., Natal Ceremonies of the Hopi Indians, by J. O. 
Owens; m., A Beport on the Present Condition of a Ruin in 
Arizona Called Oasa Qrande, also by Dr. Fewkes. 

Dr. Fewkes, the editor of the journal and the author of two of 
the oontributtons to this volume, has treated the subject of the 
Tusayan ceremonials with much g;reater success than were treated 
the Zufii ritea, to which he devoted much of the first volume. 

The province of Tueayan, or so-called group of Moki Indian 
pueblos of north-eastern Arizona, owing to their remoteness from 
the demoralizing influence of the white-man's civilization, are 
among the most primitive of our aboriginal tribes, and Dr. 
Fewkes has made no mistake in abandoning the Zufii field (to 
which he devoted his first field-season, and to which the attention 
of such workers as Mr. F. H. Cushing and Mrs. M. C. Stevenson 
had earlier been drawn) in order to apply all his energies to this 
interesting people. So far as ethnologic inveetigalion has proved, 
the Tusayan group (excluding the Tewa village of llano) is the 
only existing example of a nomadic people adopting a strictly 
pueblo life — for the Mokis, or Hopi. are a part of the great Sho- 
shonean stock ; cousins of the Utes, the Snalies, and the Coman- 
ches, and who, centuries ago, were disconnected from the main 
family and forced to these mesa fastnesses, where they erected 
communal structures of stone and mud, and cultivated corn, 
equashea, cotton, and other products in the sand-spread plains 

Many of the ceremonials described by Dr. Fewkes in this vol- 
ume have evidently been borrowed by the Tusajan from the 
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Societas Entomologica. 

International Entomological Society, Zu- 
rich-Hot tin gen. Switxerland. 
Annual lee, ten (rancs. 

The Journal ot the Society appears twiuo a 
month, and conBials entirely oC original ar- 
tiolea on eutomology, with a department for 
advertisementB. All members may use (his 
department free of eost for advurtisemenCs 
relating to entomology. 

Tho Society cODSistB of aboot 4<'>0 members 
in all countries of the world. 

The now volume be^an April 1, 1893. The 
numbers already insued will be sent So new 
members. 

For informatiou oddreaa Mr. Fbitz Hrni., 
ProeideDt of the Societas Entomologica, 
Zurich-Uottingeo, Switzerland. 



FOR SALE. 

The Paleontological Collection of the late 
U. P. JanieH, ot Cincinnati, Ohio. Many 
type specimens and tbousonda of duplicates. 
For further information address 
JOSEPH F. JAMES, 

U. S. Department of Agricu'.ure, 

Wasbimoton, D. C. 
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vorioae Rio Qnnde tribea and from the Znllis — tbo«e from tbe 
former doubtlen through the Tewa who fled from the Rio Qnuide 
dnriog the great Pueblo revolt against Spanish authority in 1680- 
96. Borrowed ceremooialu, however, undergo great changes, as 
exemplified by the "ghoet dance" or ''Mesaiah crate" now so 
general amonfc tbe tribes from the British poasessionB to the Mexi- 
can frontier; hence it ii not improbable that many of theTusayan 
dauce-dramas, which originated, say, In Zufii, are now recoguir- 
able only by the corrupted ZuQI aamea which they still retain. 

A number of the eirailarities of the ZuDi and Tawyan summer 
ceremonlala are shown by the author, the performers and their 
paraphernalia minutely deanibed, and many interesliag features 
brought to light. Tbe paper is a valuable contribution to scieuoe. 
Tbe time for original research among the Pueblo tribes ia rapidly 
disappearing, and, happily. Dr. Fewkes in losing no time In plac- 
ing before the Bcientlfic world tbe results of his observations. 

The second paper— Natal Ceremonies of the Hopi Indians, by 
Mr. Owens — is a very pretty portrayal of tbe birth rites of the 
Tuaayan, or, as they call themselves, the Hopi Indians, and many 
intereating facts are nutde known. Mr. Owens, who wan Dr. 
Fewkea's field assistant, records these ceremonials without at- 
tempting their probable interpretation — a wise precaution, since, 
without at least a fair knowledge of the native tongue, or an inti- 
aiate acquaintance with the Indians themselves, the results might 
otherwise have been misleading. 

Ever since the flrat aitablisbment of missions by the Jeeuit 
Father Kino, iaRontbern Arizona, in the 17th century, the civil- 
ized world has been treated to descriplions of Caaa Orande, a mas- 
sive ruined adobe structure a short distance from tbe banks of 



the Rio Oila. Some of the authors aver that this noble old build- 
ing was the birthplace of Uontezuma, and on many of our maps 
of the latter half of tbe last century it is noted aa the second stop- 
ping-place of that monarch on hie way from Aztlan 1 Several 
authors agree in identifying it with Chichilticale, a ruin men- 
tioned by Vnsquez de Coronado In 1041 ; but this Bandelter denies 
on the groimd that the course of that conquUtador lay farther 
east. Dr. Fewkes has supplemented the information given by 
Bartiett, and later by Bandeller, Hinton, and others, with a de- 
scription of tbe present appearance of Caaa Qrande, accompanied 
by a number of excellent illustrations and a ground-plan on which 
various measurements are given. A reference, on page 189, to 
what appears to be an accidental clogging up of an opening in 
one of the walla by debris fallen from above, should not stand 
uncorrected. The massive and symmetrical block of abobe re 
ferred to and figured in one of the cuts is a door '• close," exam- 
ples of which, but generally of stone, are frequently found in onr 
south-western ruins, and which were formerly in use hy the ZuOi 
Indians. Indeed, the Zufii name for door is but a survival of tbe 
term, now obsolete, of course, for stone-close; i. e.. when door 
were introduced, doubtlew by ihe Spaniards, they were sitli closes 
to the ZuRi mind, and since their name for a cloae was, literally, 
" stone close," their name forawooden door became '■wooden 
stone-close," a name which is retained to ibis day. The block of 
adobe was a close, and was fashioned to fit the opening of the 
wall, thus forming a cumbersome but sure means of defense. 

Tbe volume is a model of typography, and it is illustrated gen- 
erously and well F. Webb Hodob. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19, 189 1. No re- 
8] onsc to date. 

N. D. C. HODGES, 
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DANGER FROM THE POPULAR MISUSE OF QUININE. 

BT W. THORNTON PARKER, M.D 

A RECENT editorial in the Medical News of April 2. 1892, con- 
oerning deatlis from o<xuiine, may well be noticpt] in connection 
with the investigation of dangers from the popular mifuise of qui- 
nine. ** I have never seen it," ergo •* No man*8 experience, 
however wide, can cover all the portsihilities of disease and acci- 
df'nt. It may be well and wise for one to say. ' I have not seen 
it,* when the possibility or likelihood of this or that pathologic or 
toxic accident is under discuHsion ; but it in never wine and never 
well tiecause of the perhap?) limitation of one's own experience to 
deny the reality of occurrences vouched for by competent ob- 
servers, and not in themselves incredible.** 

A recent item in one of the daily journals has prompted me to 
say a word against the misuse of the popular remedy known as 
quinine. The item referred to states that a sea-captain, sailing 
his craft too near a sunken ledge, was warned to give the dan- 
gerous quarter a wide berth. He replied, by yelling out at his 
adviser, ** You go straight to hell; lam calling this craft where 

I please.*' The vemel was wrecked, and the insurance money 

refuseil on the ground that the captain wilfully destroyed his 
vessel. This the defence emphatically denied. In explanation of 
bis extraordinary Uinguage, the captain stated that he had been 
suffering from malaria, and had taken large doses of quinine for 
relief, and had become so much ** influenced'* by its action that 
really he did not know what he was saying or doing. 

Few, if any medicines, enter so largely and generally into popu- 
lar use as quinine. Throughout the world we find it almost 
everywhere for sale; it can be purchased in any quantity by any- 
body, and used as the purchaser may think best, in larger or 
smaller doses, at intervals, or continually. Few seem to under- 
stand its poisonous action, or even susi)ect that its continual use 
can result in any special injury to the system. It is prescribed by 
all sorts and conditions of men, women, and children. Ruse, in 
his excellent text-book of medical jurisprudence, defines a poison 
as * ' a substance which, when introduced into the t>ody by swal- 
lowing or by any other method, occasions disease or death ; and 
this as an ordinary result in a state of health, and not by a me- 
chanicml action. It must be as an ordinary result; a substance, 
for example, which affects one person injuriously through idiosyn- 
crasj, is not to be called poison. Again it must be in the healthy 
ajftiem^ as is well known, many diseases render the system ex- 
tremely susceptible to impressions by external agents, e. g. , in 
gastritis, the blandest substance, even water, may excite vomit- 

ing. 

The action of the malarial poison upon the system is of such a 
nature that many would claim that any abnormal nervous im- 
pression would be more likely to have its origin in the malarial 
poison than in the quinine, which is given with a view to neutral- 
izing that poison. We know of so many diseases following the 
inception of the malarial germs that any attack upon quinine, as a 
poisonous remedy, may reasonably eipect prompt resentment. 
Ringer states, that ** large doses produce severe frontal headache 
with dull, heavy, tensive, and sometimes agonizing pains. While 
these symptoms last, and, indeed, generally before they appear, the 
face Is flushed, the eyes suffused, and the expression is dull and 
stupid. Even small doses in persons very susceptible to the ac- 
tloo of this medicine will produce some of the foregoing symp- 
eapedally the headache and mental disturbance. Many of 
il^plODU are, no doubt, due to the action of quinia on the 



brain. In toxic doses it excites convulsions. Chirone and Cure 
find that the removal of the motor centres of the brain prevents 
the^e convulsions ; and, if the central hemisphere is removed on 
one side, the convulsions are unilateral. Albertoni, on the other 
hand, finds that quinia will induce convulsions when the central 
hemisphere or the cortical motor centres are removed." Dr. Bar- 
tholow states, that *^ In full medicinal doses, as the quinia accumu- 
lates in the brain, a sense of fullness in the head, constriction of 
the forehead, tinnitus aurium^ more or less giddiness, even de- 
cided vertigo, may be produced. In actually toxic doses all of 
the above symptoms have been intensified. There are intense 
headache with constriction of the forehead, dimness of vision, 
or complete blindness, deafness, delirium, or coma, dilated 
pupils, weak, fluttering pulse, irregular and shallow respira- 
tion, convulsions, and finally collapse and death." Dr. Wood 
states, that ''The minimum fatal dose of quinine is not 
known, but it must be large, and probably varies very 
much." Brown-Sequard states, that **In epileptics the attacks 
are rendered decidedly more frequent by the cinchona alkaloids.** 
Dr. Wood is of the opinion, also, that *' In large doses quinia, 
without doubt, abolishes the functions of the cerebrum." 

From the foregoing we have evidence to demonstrate that 
quinia is too dangerous a remedy to be prescribed recklessly by 
medical men, and that its popular use by people ignorant of its 
action should be condemned and, if possible, prevented. In our 
own practice we have known of four cases where moderate doses 
continued even for two or three days would produce serious cere- 
bral disturbance amounting to almost homicidal mania. There 
are very many cases in every community where the use of quinine 
will affect the nervous system of patients in a serious manner. 
One patient, after using ten grains, did not know whether it was 
morning or evening, and was bewildered in finding his way home. 
Another complained to me that he could not take quinine with- 
out feeling cross and out of sorts for a week afterwards. Still 
another, a very peaceful man naturally, stated that the use of 
quinine for a day or so made him quarrelsome and pugilistic, 
and he feared that under its influence he might commit some 
act which might bring him into serious trouble. Supposing that 
a lawyer should offer in defence of his client the statement that, 
acting under the advice of his physician, the patient had been 
taking large doses of quinine for several days, and in a paroxysm 
of rage, while under the influence of the drug, he had committed 
homicide, would this man in equity be responsible for his deed ? 
That quinine is a dangerous drug with many there can be 
no doubt, that it is universally dangerous there may he some 
question. It seems to me but just, under the circumstances, that 
it should be rated as a poison. The study of the action of quinine, 
from a medico-legal standpoint, is one, therefore, not without in- 
terest. 



POPULAR ERRORS ABOUT WILD ANIMALS. 

BT THZODORX B. COM8TOCK. 

In the issue of the Popular Science Monthly for September, 
1892, at page 719, is the following item under <* Notes" : — 

" A novel view of the puoxa, or panther, as it is commonly 
called, is taken by Mr. W. H. -Hudson, in his * Naturalist in La 
Plata,* who insists that it never attacks men except in self-defence. 
In the pampas, where it is common, the gaucho confidently sle^M 
on the ground, although he knows that pumas are close by; and 
it is said that a child may sleep on the plain unprotected in equal 
security." 

There are many popular notions concerning the danger from 
wild animals which everyone who has travelled out of the beatea 
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paths has come to know as groundless. The puma, or American 
panther, and its South American representative, the jaguar, are 
not regarded by experienced hunters and naturalists as animals to 
be feared, excepting under circumstances which leave no avenue of 
escape open to the heast. The writer has repeatedly observed this 
fact in connection with the puma in this country, with the jaguar 
in the forests of the Amazon, and with various other wild ani- 
mals, in both regions, which are terrible antagonists when brought 
to bay by wounds or other events demanding defence of self or 
young. The puma plays like a cat about the lonely traveller on 
foot or pnow-shoes in the Rocky Mountains, and the curiosity of 
the jaguar brings him nightly to the camps of voyagers along the 
Brazilian rivers. I have often in that region been disturbed in 
sleep by such prowlers, who would rush suddenly off upon the 
slightest movement of my body ; and upon numerous occasions in 
the morning fresh tracks in the sand all around our blankets 
would be visible, many times without our being awakened by the 
movements of the animals. 

Mr. Hudson's remarks regarding the fearlessness of the natives 
in La Plata do not, however, agree with my own observations of 
the average Amazonian dwellers. As an instance, one night in 
1870, at the Cachociras (waterfalls) de Maroim upon the Tocantins 
River, some 200 miles above the city of Pard, we encamped in 
the forest at the edge of the river, contrary to our usual custom 
of selecting a sandy island. Some in hammocks, others with 
blankets spread upon the ground, we North- Americans all slept 
soundly, notwithstanding that a rock cavern with well-gnawed 
bones and other signs of jaguar occupancy lay within 200 feet of 
the camp. I did awake once and saw the glaring eyes of a huge 
jaguar, as I supposed, within a few feet of my hammock. Next 
morning the tracks were evident in this particular spot, as well 
as many others all around camp, which were not there when we 
lay down at night. But the natives! Every mother^s son of 
them uttered that night fervent prayers for protection, and sought 
rest in the tree-tops, swinging their hammocks from limbs hang- 
ing far out over the water, at the same time cautioning us of the 
great danger to be feared from vicious attacks of the tigers. This 
is only one of a number of similar instances, and not a little ex- 
perience^ with the puma and with bears of various kiuds (including 
the cinnamon and grizzly) and other animais of reputation for 
unbridled ferocity, has brought me to the same conclusion regard- 
ing them. The writer called attention to the harmless nature of 
some supposed dangerous fertB as early as 1873-74 in articles in 
the American Naturalist upon ** The Scientific Value of the Yel- 
lowstone Park.*' 

Venomous reptiles and insects, as the rattlesnake, ** Qila Mon- 
ster,'* tarantula, scorpion, centipede, etc., have reputations beyond 
their deserts for blood-thirstiness. Notwithstanding the numer- 
ous authentic cases of poisoning by them, I have yet to learn of 
one which cannot be fairly regarded as the derrier report of the 
animal in a defensive attitude. Qive any one of these creatures 
a reasonable (to their notion) chance of escape and they will avail 
themselves of it in preference to attack. One may come upon 
them suddenly, and unconsciously put them in a position from 
which no escape is open; but, if they are let alone or given a free 
field, they will always avail themselves of it. I remember the 
case of a rattlesnake in Texas, which we had surrounded and 
which was menaced hy clubs upon'all sides. He ran for dear life, 
striving his best to pass the gaps between each pair of enemies, 
until, batUed at every point, he suddenly turned upon the writer 
for an attack. As soon, however, as this manoeuvre had opened 
a passage-way in one direction, he darted off and was attain 
caught only with great difficulty. So, in Indian Territory, among 
the Wichita Mountains, where the rattlesnakes are akin to boas 
in size and hideousness, they are wofully sluggish. I have en- 
countered them there among the rocks and in the tall grass, with 
the sickening rattle sounding long enough to get far from harm be- 
fore the dangerous thrust was made. My horse has almost stepped 
upon them in such situations in that region, as well as in Wyoming, 
Texas, Arizona, and elsewhere, without further result than a 
scampering off of the snake. Much as the boa constrictor is 
dreaded in Brazil, cases are exceedingly rare of the exercise of its 
undoubted power over humanity. 



The alligator, with all his ability to devour, is an arrant coward, 
and we often bathed in the tropical rivers where they were dis- 
porting themselves not far away. The natives there claim that 
none but drunken men are in danger from their attacks. 

Hunger, endangerment of life, excessive fear of man with no 
means of escape, and a sudden surprise are all effective in bring- 
ing up every means of defence. The real danger from association 
with many of these creatures is the liability to meet them una- 
wares, or to suddenly place them on the defensive through the 
unconscious movements of sleep. The more sluggish or the smaller 
the animal, the greater is this risk. 

In Arizona the bite of a certain small species of skunk is very 
much dreaded, owing to the belief that hydrophobia is a probable 
result. There is almost no danger from this source, nor from the 
vile excretions of other species of polecat, If one does not directly 
attack them ; but from their unfortunate sociability in this region, 
a sleeping person may suddenly throw out his hand when dis- 
turbed, without awakening. In nine cases out of ten this will 
drive off the intruder, who will rarely return. Occasionally, 
however, such an act may hit the animal, when he will bite as he 
flees. Very few cases of this kind have been reported. I have 
frequently discovered innumerable tracks of these animals about 
my cot of a morning when camping in sandy tracts, and some- 
times have seen them moving about. A movement of the arm is 
always enough to send them post-haste to cover at a distance. 
Persons lying on blankets on the ground need more caution, as 
these * * essence peddlers " will sometimes occupy such beds on cold 
nights. 

Skunks are extremely abundant for several weeks in autumn in 
this region. Last year four of them entered the university itself, 
and at one point in the Baboquivon Mountains as many as thirty 
were killed near our cabin in two or three days. They would 
come up to the doors at midday, and as many as seven at one 
time were seen on moonlight nights within shooting distance. 

These pests have again made their appearance this month. 
There seem to be four kinds of them, varying materially in 
'* scentability " from the inodorous little biter to the one which is 
the very quintessence of malodorousness, and m color from a light 
gray to a dense black with white tail. Somehow or other, one of 
each kind inhabited a cosy nook beneath the writer's office last 
fall. The little gray one was particularly fond of intruding into 
my bed-room until the shot-gun was called into requisition. 

TucsoD, Arizona, Sept. 5. 



CONCERNING THE AERATION OF MILK. 

BT 0. S. PLUICB, DIBECTOR AORICULTUBAL BXPEBIMBNT STATION OF 

INDIANA. 

Much advance has been made in our knowledge of dairying of 
late years, and especially in America has there been much atten- 
tion devoted to problems affecting the industry, which has resulted 
in remarkable progress. Some of the American agricultural ex- 
periment stations have made themselves be^t known by the dairy 
investigations they have conducted. 

Among these subjects of study has been that of the influence 
of aeration upon milk. Milk fresh from the cow, that was aerated 
and suddenly reduced in temperature at the same time, it was 
claimed, would remain sweet longer than milk not so treated 
Fet under similar conditions. Within a comparatively short 
time aerating machines have been placed on the market, that are 
credited with removing disagreeable odors and retarding acidity 
of milk. 

Bulletin 27 of the Vermont Experiment Station, for January, 
1892, states that the *' aerator gave good satisfaction " when in 
use at that institution. At the Cornell University Experiment 
Station the aeration and cooling of milk were studied by Professor 
H. H. Wing, and the results published in Bulletin 89, for July, 
1892. In this it Is ehown that the Champion aerator will cool 325 
to 250 pounds of milk per hour down to about 60^ F. Mflk passed 
over the Champion was, on an average, perceptibly soar in fifty 
hours after setting; that aerated on the Star macbine was sour in 
flUy-one boors; whOe milk aerated with the Powell machine 
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soared in forty-six hours, the average length of time in which 
milk not aerated became scid. It was also shown that skim-milk 
from aerated milk contained .53 per cent of fat against .81 per 
cent of fat in skim-milk from milk not aerated; this milk was set 
in Cooley cans. 

During April and May of the present year the writer, assisted 
by Mr. H. 0. Beckman, an agricultural studeut in Purdue Uni- 
yejsity, carried on a series of tests to note the influence of aeration 
upon the securing of butter-fat in milk, the details of which were 
presented to the Society for the Promotion of Agricultural Science, 
at Rochester, N.T., on Aug. 20. Fifty pounds of fresh, warm, 
mixed milk was divided into two lots of twenty-five pounds each. 
Lot one was passed over an Evans and Henling aerator and re- 
duced in temperature, on an average, from 88.8^ to'66.5^ F. This 
milk was then set in cold water, and skimmed in twenty-four 
hours. Lot two was treated like lot one, excepting that it was 
not aerated. Twenty-nine lots of cream were secured from each 
class, which resulted io a total amount of 188 pounds 6i ounces of 
cream from aerated milk, and 181 pounds lOi ounces from that 
not aerated. Daily tests were made with the Babcock machine, 
which showed an average of 24.4 per cent fat in cream from 
aerated, and 24.0 per cent of fat in cream from non-aerated 
milk. Thirty -two pounds seven ounces of butter were made 
from the cream from aerated milk, and six ounces less from the 
non-aerated. 

The limited amount of experimental evidence published would 
indicate that aerated milk kept sweet somewhat longer than that 
not so treated, other things being equal. Our practical observa- 
tions seemed to point this way. In order to more carefully in- 
vestigate this point, a chemical investigation of the subject was 
carried on under the direction of Professor H. A. Huston, chemist 
of the Purdue University Agricultural Experiment Station. The 
milks were treated as noted above, one lot being aerated and the 
other not Check samples from each lot were taken every twelve 
hours. The relative acidity of the milks was determined by 
means of (he quantity of one-half normal caustic potash required 
to produce a neutral tint On account of the well-known amphe- 
genic action of milk with litmus paper, it was considered desira- 
ble to obtain results with more than one indicator. After repeated 
trials with a large number of indicators, phenol-phthalein and 
oorralline were selected. The milk was titrated at once after 
sampling. After the first twelve hours 6 cubic centimeters one- 
half normal HCl were added to 250 cubic centimeters of the milk ; 
25 cubic centimeters of this milk were taken for titration. Sev- 
eral methods of setting the lots of milk were tried. A synopsis 
■ of these tests, over equal periods of time, shows the following in- 
teresting results : In sixteen tests the aerated milk was most acid ; 
in eleven tests the non-aerated milk was most acid ; while in seven 
cases the acidity was equal in both lots. These tests, which 
represent considerable painstaking work, do not indicate the re- 
sults from aeration that were to have been expected as based on 
current opinion. 

If cows are properly fed and milked, the writer does not believe 
that normal milk will be disagreeable if set in clean vessels in 
sweet surroundings, yet there are those who lay great stress upon 
the animal odor in milk, and the necessity of removing ic. It is 
claimed that the aerator will accomplish this. In the WtKonsin 
Fiotrmer of Sept 8, a short article is published on aerating milk, 
credited to **a Vermont authority.*' Says the writer, *<by 
aerating milk, odors can be completely driven out that have been 
absorbed by the milk after being drawn from the cow. Odors 
that were derived by the milk through the system of the cow are 
not 0O easily taken out. They will be somewhat lessened, but 
can never be wholly removed. Milk should be aerated as soon as 
possible after it is drawn, and it should, at the same time, be 
cooled. Aerating alone is an advantage, but its good effects on 
the keeping of milk are much increased by bringing the milk 
down to 55^ or lower. Milk should keep at least twelve hours 
longer for the aerating. By using a cooler and aerator faithfully 
it is poflsihle to dispense with ice in selling milk under the ordinary 
oonditioDS as they occur in the smaller cities; but where the milk 
is to be brought by train, and is 24 to 86 hours old before it is put 
on ib9 milk oart| it would be necessary to use ice even with 



aerated milk. . . . The man who is raising his cream by shallow 
setting or cold deep setting has no use for a milk aerator or a 
milk cooler. Either would be a positive detriment, occasioning 
the loss of a large amount of butter in the skim-milk.'* 

This subject is one of considerable interest and importance. A 
person has no business to have milk so contaminated by odors 
after being drawn, as to require the use of aeration to make it 
palatable. As bearing on the other points in the article quoted, 
I believe there is but little experimental evidence at hand, though 
this in a measure substantiates it. Our experiment stations have 
an opportunity to do some interesting work in this direction. 

Purdue University Agricultural Szi>erimeQt Statten, T^ajette, Indiana. 



REPORT OF THE SUMMER SCHOOL OF THE BROOKLYN 
INSTITUTE FOR THE SEASON JUST CLOSED. 

BY HBRBBRT W. COKN, DIRECfrOR. 

The Biological Laboratory of the Brooklyn Institute of Arts and 
Sciences has just closed its third season of biological work. The 
session has been the most successful one in its history, and as a 
preliminary report of the 8ummer*s work it will be fitting to give 
a brief account of the history of the Labdratory, together with its 
purposes and aims, in order that those interested in the matter 
may gain a better knowledge of the school. 

The Biological Laboratory at Cold Spring Harbor was organised 
in 1890. It owed its inception to the Brooklyn Institute, and has 
been established as a branch of that institution of popular educa- 
tion. The foundation of the school was made possible through 
the generosity of Mr. John D. Jones and the New York Fish Com- 
mission. Mr. Jones at the outset contributed a considerable sum 
of money towards purchasing the equipment of the Laboratory, 
and the New York Fish Commission offered to the school the use 
of its buildings and appurtenances located at Cold Spring Harbor, 
L I. Other friends, among whom may be mentioned 3Ir. Eugene 
G. Blackford, Professor Franklin W. Hooper, Dr. Oliver L. Jones, 
Mr. Louis C. Tiffany, Bfrs. H. G. DeForrest, and Miss Julia B. 
DeForrest, have contributed generously toward the equipment 
and support of the school. By means of these contributions and 
from students' fees the Laboratory has been thus far supported. 
Up to the present time the hatchery of the New York Fish Com- 
mission has served as a laboratory building, but the school has 
reached the limit of the accommodations thus offered, and is 
hoping to erect a special laboratory building during the coming 
year, which will be especially adapted to biological work. The 
Laboratory has been supplied with a launch, collecting apparatus, 
aquaria, and other appliances necessary for the pursuit of biologi- 
cal work. A library of biological literature has been furnished, 
and microscopes, etc., have been loaned by the Brooklyn Institute 
and Wesileyan University. During the present year a beautiful 
lecture-room'has been Atted up for the school by the Wauwepec 
Society, a society organised by Mr. John D. Jones for local im- 
provement at Cold Spring Harbor. The New York Fish Commis- 
sion has given the use of its boats, aquaria, pumps, and other 
apparatus, which has been of great value to the school. Thus 
equipped, the school has been enabled to enjoy three successful 
seasons, and to demonstrate the need of further support and better 
equipment. The Wauwepec Society is contemplating the erection 
of a laboratory building for its use, and its further growth is only 
a matter of time. 

During its three years of existence, over sixty persons have 
made use of the advantages offered by the Laboratory, either in 
study or in investigation. Those attending the Laboratory have 
included college professors, public-school teachers, physicians, and 
students of various grades of schools. 

The Laboratory was, for the first year, under the direction of 
Bashford Dean, Ph.D., of Columbia College. During the last 
two years it has been directed by Professor Herbert W. Conn, 
Ph.D., of Wesleyan University, who has been assisted by Professor 
Charles W. Hargitt, Ph.D., of Syracuse University, and Professor 
H. L. Osborn, of Hamline University. In addition to these, there 
have been at the school leading biologists from various institotkNMp. 
including Columbia College, Rutgers College, Trinity GdtafC 
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University of Notre Dame, and others, who have assisted mate- 
rially, to the advantage of the school, by numerous lectures, given 
partly to the students alone and partly to public audiences. 

The need of a summer school of biology in the vicinity of New 
York and Brooklyn has been felt for some time. There are many 
teachers and students who are on the look-out for methods of 
passing the summer vacation, which will be at the same time 
pleasant and profitable. To those interested in natural history 
science, a summer laboratory of biology offers such an opportunity. 
The success of the Biological Laboratory at Wuod*8 Holl, and the 
increasing demand upon its space, have demonstrated the need of 
other schools of similar character. Moreover, the purpose of the 
Wood's Holl school of attracting biological investigators, has 
pointed out the need of a special school of instruction. The Bio- 
logical Laboratory at Cold Spring Harbor has therefore been de- 
signed to fill a somewhat different need than that of the Wood*s 
Holl Station. It is designed primarily as a school of instruction 
in zodlogy and botany, and not as a special laboratory for investi- 
gation, or as a technical school, and is also intended for students 
rather than for Investigators. 

Students of biology who make use of our marine laboratories, 
may be divided into three classes: 1. General students, who. 
having little or no experience with living animals and plants, de- 
sire a general course in zodlogy and botany. This class would 
include medical students, who find biological study of great value 
as bearing upon the study of medicine, and who find no time for 
such work during the school year. 2. College students and others, 
who, having had a general course in ssoology and botany, desire 
to do miscellaneous work of a higher character, or to study em- 
bryology from the practical side. 3. Those who desire to under- 
take original research, either independently or with special 
guidance. Most of the marine latxiratories on our coast have 
been designed primarily for the third class, although other students 
are welcomed in some of them. 

It has been the design of the school at Cold Spring Harbor to 
plan its course especially for the first two classes. Every year is 
seeing a growing demand for the teaching of natural history in 
our public schools, and the teacher who is in especial demand is 
the one who has had practical knowledge of his subjects rather 
than simple book-knowledge. The need of summer schools, 
where our teachers can gain this familiarity with nature, and at 
the same time pass a pleasant vacation, is becoming more and 
more felt. The increasing popularity of summer schools voices 
this demand. The public-school toacher, who wishes to take a 
prominent part in the bettor type of teaching which is rapidly 
forcing its way into our schools, id beginning to feel the need of 
practical work ; and a few years hence those teachers who have 
made use of summer schools of practical experiment will be found 
holding the best positions. The school at Cold Spring Harbor 
has been designed primarily to meet this demand, and it pur- 
poses to offer to all wishing to take good positions in our schools 
a chance to so familiarize themselves with living things as to make 
their leaching active and vital instead of mere text- book instruc- 
tion. 

For this purpose an elementary course in zoology is arranged, 
lasting six weeks. During the present summer this course has 
been given by Professors Herbert W. Conn, Charles W. Hargitt, 
and H. L. Osborn. It has consisted of daily lectures describing 
animal types and giving information in regard to different zoologi- 
cal topics. The lectures have been followed by laboratory work 
upon the types described, either by microscopic study or with 
dissecting instruments. The practical laboratory work is per- 
sonally directed by the instructor in charge. The course of six 
weeks thus directed gives a survey of all of the chief types of 
animals, and, when accompanied by collecting and by such other 
miscellaneous study as is sure to be suggested by the exigencies 
of collecting excursions, gives the student a practical knowledge 
of animals and life which he could not get by a much longer 
course of study away from the sea-shore. The general course thus 
given is an elementary one, but at the same time many advanced 
students find it worth while to follow the coutae partly as a re- 
view, but more especially as a means of studying fresh apecimeos 
of types which are familiar to them only from text-book descrip> 



tions. Either the whole or parts of this course are, therefore, 
taken by nearly all the students in the Laboratory. 

To add to the value of the Laboratory in general instruction, a 
course of scientific lectures is given during the summer by well- 
known scientists from various institutions of learning. These 
are given in a lecture-hall near the Laboratory and are illustrated 
by lantern views. During the present summer there have been 
fifteen lectures in this course upon various subjects connected 
with geology, zoology, and botany. The lecturers have been 
Professor Herbert W. Conn, Ph.D., Professor Charles W. Hargitt, 
Professor H. L Odbom, Professor Henry F. Osborn of Columbia 
College, Dr. Thomas Morong of Columbia College, Professor 
Franklin W. Hooper of Brooklyn Institute, and Professors John 
B. Smith, Byron D. Halstead, and Julius Nelson of Rutgers Col- 
lege. These lectures, though of a high order, are not technical, 
and are enjoyed by all the students. It is expected next year to 
add a course in botany of a somewhat similar nature to that in 
zodlogy for the benefit of those desiring summer work in this 
subject. 

For students who have taken the elementary course or its 
equivalent and desire more advanced work, no definite line of 
instruction is laid out, but each student's work is planned for 
himself. It may be that he wishes to study embryology ; he is 
then set at work upon the development of some animal, and 
shown how to study its various stages and interpret their mean- 
ing, and taught how to preserve specimens for future study. It 
may be some special group of animals which he desires to study; 
then the collecting apparatus is put into use to provide him with 
as large a variety of the group in question as is furnished by the 
region. It may be microscopic anatomy that he desires; then he 
is given practical instruction in tissue preservation, section cut- 
ting, and staining. But, whatever the line of work such student 
may choose, it may be independently planned for him, and its 
chief aim must be in all cases to teach methods of work. For 
college students who have studied under constent minute direc- 
tion, this somewhat greater freedom of work with living speci- 
mens, rapidly developes independence of thought and accuracy of 
observation, and is of the utmost value as training for future 
work. 

A special line of work in bacteriological methods has been of- 
fered during the last two years. This line of work has no special 
relation to a marine laboratory, but there are many students, 
especially among medical schools, who desire to learn methods of 
bacteriological work, and find no time for it in their regular 
course. For this purpose practical instruction in making culture 
fluids and cultures, in separating and determining species of bac- * 
teria, is given. A course of twelve lectures upon the history of 
bacteriology has been given by Professor Conn, during the present 
summer. The lectures were delivered before the whole Labora- 
tory, and those who wished have taken the practical work of 
making cultures and the study of the bacteria in water and milk, 
with other simple elementary bacteriological problems. 

Thus it will be seen that the school at Cold Spring ELarbor is 
especially intended for those desiring instruction and facilities 
for acquiring practical knowledge of biology. But its plans do 
not end here. Hitherto it has not been able to offer special in- 
ducements to those desiring to undertake original research ; yet 
several investigators have been engaged in such work during the 
last two summers, and it is the design of the management to offer 
such opportunities as fast as facilities admit and occasion de- 
mands. The new Laboratory in contemplation will contain pri- 
vate rooms for research, and will be especially fitted up with ref- 
erence to this work. Every endeavor will be made to meet the 
needs of those who desire to use the Laboratory as a place of re- 
search. The Laboratory aims first, however, at being an institu- 
tion of biological instruction and to allow other lines of work to 
grow as occasion demands. 

The session of the Laboratory lasts eight weeks, during the 
months of July and August. The regular course of lectures occu- 
pies the first six weeks, the last two weeks being reserved for re- 
views and special independent work by the students. The tuition 
fee for the general ooime is (80; for the whole session, $S5. 
Boaid Is fomiahed at |5 per week and rooms oan be obtiined at a 
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price ▼arjing from 91.50 to $4 per week. The Laboratory is open 
to both ladies and gentlemen. 

Cold Spring Harbor is only about an hour's ride from New 
York, and is in itaelf a delightful place to spend the summer. It 
offers opportunities for bathing, boating, and fishing, and a vioi- 
tor is never at a loss for some pleasant employment. The New 
York Fish Commission has one of its hatching stations here, and 
much of interest and profit accrues to the members of the Labora- 
tory from the study of the specimens in the hatchery. Informa- 
tion as to methods of fish-batching and fisb-oulture is to be had 
simply for the asking; for the staff at the hatchery are on the 
beat of terms with the members of the biological school, and are 
wilKng to accommodate them in every way. 

In short, the school at Cold Spring Harbor proposes to offer to 
all interested in biology a method for spending the summer vaca- 
tHNi pleasantly and at the same time profitably. Many are in- 
clined to think the summer vacation of our colleges too long ; but 
it is not so to one who attends such a school, for here he gains 
both recreation and profit. The Lab<nratory offers him a chance 
for acquainting himself with living nature and the living princi- 
ples of biological science. If he is already an advanced student he 
ia offered chances for special work in the line of topics of his own 
chooaing. If he is a teacher, he can get practical experience with 
aaUnals and plants, and can make collections for his classes ; and 
for the college professor the recreation of the holiday is combined 
with facilities for research alonp: lines of biological investigation. 

Last, but not least, to all is offered opportunity for personal as- 
sociation with educators and original thinkers in lines of science. 
Tlie school has been successful thus far, and its future promises 
greater growth and wider infiuence. 



ON SOME HABITS OF AMPHIUMA MEANS. 

BT CHABLKS W. HAROITT, STRACUBB UNIVBRSnT. 

Thkouoh the kindness of Professor H. J. Clements, M.D., of 
New Orleans, I had sent to me from the Louisiana swamps a half- 
doien of the so-called ** Congo snakes '* early last spring. Tm-o of 
tbem were adults of from twenty to thirty inches in length, the 
oHiers being young ones not exceeding twelve inches from ** tip 
to tip.** They were shipped in damp gray **mo6s,*' Tillandsia 
oioeidea, and with a single exception all came through alive and 
in good condition. 

They were, for want of better quarters, placed in an aquarium 
in which were a number of fresh-water clams (Unio). At first 
they were quite sluggish and seemed not at all disposed to be '* at 
home *' in their new surroundings. This was especially true of 
the adult. Gradually, however, the young ** Congos *" began to 
ahow eigne of interest and appetite. I found an empty clam-shell 
one morning in the aquarium, and further observation soon ex- 
plained it. No sooner did a clam show signs of declining vitality 
by an nnuanal gaping of the shell than it would be seized by one, 
often indeed by two, of the amphibians, and there was seldom 
any release till the shell had been relieved of its occupant. The 
struggle which ensued when two of them would seise a single 
clam was exciting i^id amusing in the extreme. Such tugging, 
writhing, and twisting into perplexing coils one seldom sees, 
eapecially among members of thfo class. 

They proved to be exceedingly voracious; and it was but a 
short time ere they had disposed of some two dozen clams and 
had shown a remarkable g^wth, proving the healthfulnessof the 
diet. 

This activity, however, pertained only to the young. The 
adnlt became more and more sluggish, and it beoame evident 
within a fortnight that it would not long endure the conditions. 
It moreover became quite ugly of disposition, and would bite sav- 
agely at anything within reach, even maiming itself. It was 
oooseqaently consigned to the dissecting- table. 

Tlie clama having been disposed of by the others, they were 
left for a few days without food. My attention was one day at- 
tracted to the aqnarinm by an unusual commotion, and, to my 
ao ifia e, opoo examination, I found that one of the more thrifty 
iMid tiinied oannibal and had half swallowed one of hia less vigorous 



fellows. He was made to disgorge by a sharp squeeze about the 
thoracic region, and I hoped the thing was at an end. But in 
less than an hour the same thing was repeated even more savagely 
and upon the same victim. I immediately removed both from 
the tank, killing the badly injured one and leaving the other by 
itself. Within another day the same thing had been repeated 
betiveen the two remaining in the aquarian, but was discovered 
before it had gone so far. They were subsequently fed upon 
fresh meat from other sources, birds, etc., but did not seem to 
thrive upon it, finally refusing to take it. They would take 
earthworms, but showed no disposition to take insect food. One 
of the number still lives in the same aquarium, and seems fairly 
at home, so loncc as fed satisfactorily. It has gone for some time 
without food with apparently no discomfort. These notes may 
add something to our knowledge of their probable mode of life. 
That they are carnivorous is quite certain. At no time did they 
show any disposition to touch vegetation, though a variety was 
growing at hand. That under certain circum^-tances they, with 
others of their class, will turn cannibal, is also quite certain. I 
have known the common bull-frog, Kana catesbiana, to devour 
no less than a half-dozen fair-sized lco|)ard frogB, Rana virescens, 
within as many days. The same disposition has been noted 
among the members of other genera. It is less common, indeed 
rare, between members of the same species and approximately 
the same size, as was the case under consideration. 



NOTES AND NEWS. 

Bulletin 41 of the Purdue University Agricultural Experi- 
ment Station contains information of interest and importance con- 
cerning wheat as grown in Indiana. The following are some of 
the points of importance, as given in the Bulletin : 1. Velvet chaff, 
Michigan amber, and Fultz varieties of wheat have been grown 
for nine jears on the university farm, and rank in value as named, 
though Michigan amber surpasses Velvet chaff as a rust-resisting 
variety. 2. Red Clawson and Jone&'s winter fife are the two most 
promising recently introduced varieties. 8. For eight years, six 
pecks of seed sown |)er acre have given the most satisfactory re- 
sults. 4. In the regian of Lafayette, a higher average yield has 
been secured from wheat sown Sept. 20 over other dates of sow- 
ing. 5. Judicious rotations, including grass, have given better 
return than constant grain-cropping. 6. Heavy applications of 
manure and fertilizers to a worn soil growing com and wheat 
alternately have given paying returns. 7. The average results of 
all the experiments at this station with fertilizers and manures 
upon wheat during the past three years, in full or two- thirds doses, 
have not been profitable. 8. The use of hot water or copper sul- 
phate failed to destroy the spores of loose smut. 9. Bunt, or 
stinking- smut, in wheat was successfully destroyed by using hot 
water or copper sulphate. 10. Early and late harvesting of wheat 
had practically no effect on yield or weight of grain. 11. Yield 
of grain and straw were considerably reduced by mowing wheat 
on certain plats in spring to clfeck rankness of growth. 12. In 
comparing forms of nitrogen for fertilizing the wheat plant, sul- 
phate of ammonia gave rather better yield than nitrate of soda or 
dried blood. IS. As the plants fertilized with nitrate were slower 
to mature than the others, these also suffered more from rust than 
did the others. Persons interested in a more complete account 
of these wheat experiments, or who wish the publications of the 
station, can secure free copies of the same by addressing C. S. 
Plumb, director of Experiment Station, Lafayette, Ind. 

— The Illuitrated American, which has achieved great popu- 
larity as the hanisomest illustrated weekly published in our coun- 
try, has been reduced in price from twenty- five to ten cents. This 
reduction has been brought about by improvements in its engrav- 
ing and printing establishment, and, it is claimed, will in no way 
affect its literary and artistic excellence. This change places 
within the reach of all a most excellent periodical. 

— Harvard University is about to publish a reprint of certain 
important *' State Papers and Speeches on the Tariff," by HamlU 
ton, Gallatin, Webster, and other statesmen, with an introdactkxi 
by Professor F. W. Tauasig. 
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A LABORATORY FOR PHOTOGRAPHIC RESEARCH. 

BT ROMYN HITCHCOCK. 

The discassioD upon the respective merits of ordinary and 
color-sensitive plat^ for photographing stars, which has been 
raised by the French astronomers, is only a siDgle example out of a 
great number which might be mentioned to show how much ex- 
perimental work has yet to be done before our photographic pro- 
cesses will fully meet the demands of scientific investigation. 
Modem photography has experienced very rapid development. 
It has been such a fascinating subject for experimentation that a 
great host of workers, many of them skilful and indefatigable, 
have contributed a countless array of facts, but intermingled 
with these are so many observations of a different character that 
the extensive literature of the subject is very confusing. What, 
for instance, are we to understand concerning the remarkable 
phenomena observed by several of the early investigators who 
found that certain rays of the spectrum produced chemical 
changes which were reversed by certain other rays? It has 
seemed to me that this subject would well rbpay investigation 
with the improved appliances and better knowledge of the present 
time. The latest application of the phenomenon that has come 
to my notice has been at the astro- physical observatory at Wash- 
ington, in an attempt to photograph the invisible infra-red spec- 
trum by means of a phosphorescent plate. The rays of the spec- 
trum destroy the phosphorescence, leaving luminous bands repre- 
senting the spectrum lines. It is not probable that any such 
method will prove of much practical value, but none the less is 
the investigation of the phenomenon to be advocated for the in- 
formation to which it may lead concerning the nature of radiant 
energy. 

The fact that Professor Langley has resorted to such a device to 
photograph the invisible part of the spectrum brings clearly before 
us the supposed limitations of photography in this direction. 
The limits of the photographed spectrum have within a few years 
been greatly extended into the red, and even beyond it perhaps, 
by special sensitizing agents or by peculiar methods of preparing 
plates. But the theory of the subject has not been worked out, 
and in this there is a very important field for research. The in- 
ducements to carry out such investigations must come from those 
who most need the results. In other words, here as in other 
cases the photographic investigator would like to know that his 
results will be intelligently applied, else he becomes discouraged 
and enters upon some other field. If the physical observer 



would encourage research in photography to meet his require- 
ments, and if the astronomer would have plates perfectly adapted 
to his purpose, let them cease to place their reliance upon color- 
sensitive plates, or on any other plates prepared for the public de- 
mand, and put their photographic work in the hands of an expe- 
rienced photographic chemist — not a mere operator picked ap in 
a gallery or among amateur experimenters — but one who can 
apply the latest discoveries to the work in hand. It is because 
investigators who are not trained photographers, familiar with the 
processes and discoveries of the time, have undertaken to do the 
most difficult kind of photographic work themselves, that the 
results are so frequently inferior to what they might be. It is 
certainly a fact that the best photographic knowledge we possess 
is not generally applied to scientific work. 

It is upon such grounds as these that I have long advocated the 
establishment of a photographic laboratory for research in con- 
nection with one of our great institutions, ^uch a laboratory 
would not only lead to important discoveries and improved 
methods, but it would give an impetus to the study of photog- 
raphy as a science involving chemistry and physics, in preparation 
for work in various branches of science. The problems presented 
in the observatory and in the spectroscopic laboratory could then 
be systematically studied, as they cannot be by the workers in 
these different fields. For example, the astronomer desires plates 
for photographic star- maps, which shall be uniform in character 
and rapidity, unaffected by temperature or moisture, free from 
granularity and without the tendency to '* halation " by long ex- 
posures. More than this, an effort should be made to produce a 
plate which will reproduce fairly well the relative actinic magni- 
tudes, if I may coin the expression, if not the visible magnitudes 
of stars. That such plates can be produced scarcely admits of a 
doubt, but to establish the fact requires some, perhaps a great 
deal of experimenting. But having once accomplished the re- 
sult, it would be a boon to astronomy sufficient in itself to justify 
the existence and liberal endowment of such a laboratory. The 
mere discovery of a means to produce plates of absolutely uniform 
sensitiveness, measured in units of time and also spectrographi- 
cally, would be of incalculable benefit to physical investigation. 
As regards the granularity of the image, it has been clearly 
demonstrated that this is greatly influenced by the development, 
particularly with certain plates more than others. 

Now as regards plates for other special purposes, to men- 
tion a case in point, I refer once more to Professor Langley's 
desire to photograph the part of the spectrum which he has so 
ingeniously mapped with the bolometer. No one has questioned 
the accuracy of the indications of that instrument, but it would 
certainly be of interest to see a photographic reproduction of at 
least a portion of that invisible spectrum, to compare it with the 
bolometric curves. It would enable us to interpret the latter with 
much more confidence when it becomes desirable to reduce the 
curves to spectrum lines. 

As already stated, considerable work has been done abroad iu 
extending the photographic action of the red rays of the spec- 
trum. Schumann, for example, has photographed the spectrum, 
showing line A distinctly and for some distance beyond. 

But when we consider the enormous extension of the invisible 
spectrum beyond the blue, recently photographed by Mr. Schu- 
mann,- on plates especially prepared for the purpose, we have an 
indication of the possibilities of scientific research in photogra- 
phy. There is really no reason to suppose that we have reached 
the photographic limit in the less refrangible eud of the spec- 
trum. 

The interesting phenomenon of the sun^s corona has led to many 
attempts to photograph it on the rare occasions offered by total 
solar eclipses. But so little have the photographic conditions 
been considered in this connection, that, as I have elsewhere re- 
marked, the government photographic expeiition was sent to 
Japan without a photographer, and the expedition to Africa went 
with commercial color-sensitized plates. Now, it would be inter- 
esting to learn the reason for the selection of those particular 
plates for the corona. While I am not prepared to say that they 

> Hltdioock, R. Tbe lattst advanoas in spectrum pbotofraptij, 8eieneey 
Fabw M, ISM. 
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were not wisely chosen, the facts in the case not being before me, 
I am free to confess that I have grave doubts whether they were 
even as well adapted to the purpose as the ordinary dry plates. 
In any case, the best work on the corona has yet to be done, with 
plates prepared for that special purpose, and with apparatus spe- 
cially arranged. Several efforts have been made in this direction 
abroad, not with entire satisfaction it is true, but they indicate a 
recognition of progress in photographic work, and a laudable dis- 
position to apply the latest knowledge to special requirements. I 
am not aware that any photographic experiments are now under 
way in anticipation of improved methods to be applied to the so- 
lar eclipse next year. If not, we have no reason for expecting 
any better photographs of the corona than those of Professor Hoi- 
den. which are doubtless as good as can be made without special 
plates. Let me add as a purely gratuitous opinion, founded, how- 
ever, upon lon^ consideration of the subject, that I am convinced 
of the practicability of photographing the corona without waiting 
for an eclipse. To do this, however, would require no small 
amount of preliminary work, for which a well-equipped laboratory 
is necessary. 

^ot wishing to extend this communication to undue length, I 
confine my remarks to these few eminently practical subjects for 
laboratory research, only adding that there are many others which 
deserve investigation, such as photographic standards of light and 
color, methods of recording daily solar activity, the comparison of 
the chemical and visual effect of light of various colors. — a very im- 
portant subject in stellar photography, — atmospheric absorption, 
the application of photography to meteorology, the formation of 
clouds, lightning, and a host of other subjects which will suggest 
themselves. 

The point I wish specially to make is that a photographic re- 
search laboratory would be of the greatest value as an aid to re- 
search in many branches of physical investigation. It has t>een 
my privilege to visit the laboratories of Dr. Eder in Vienna and 
Dr. Vogel in Berlin, both of which have contributed so much to 
a practical and scientific knowledge of photographic methods; 
but above either of these, for purely scientific research, I should 
say the private laboratory of Mr. Schumann, in Leipzig, although 
much more restricted in scope, approaches nearer to my ideal of 
what we most need in this country. 

I trust that these few words will receive such favorable coDFid- 
eration and support from the scientific men of the country — espe- 
cially from those who have experienced the shortcomings of pho- 
tography in recording the results of their work — as they may 
seem to deserve, and that a laboratory such as I have indicated 
may soon be established either in connection with one of our large 
universities or by private endowment. 

The Woodmont, Washington, D. C, Sept. 9. 



THE RETICULATED PROTOPLASM OF PELOMYXA. 

BY na. ALFRED C. STOKES. 

Within recent years the structure of protoplasm has been much 
studied by microscopists, and the several theories enunciated have 
attracted considerable attention and been the subject of considera- 
ble discussion. The entire subject is a fascinating one, but 
among all the doctrines put forth by various observers, either as 
the result of personal Investigations with modern high-power ob- 
jectives, or as a result of a working of the '* scientific imagina- 
tion," none has received more attention of a certain kind, and 
none is more pleasing, than Dr. Carl Heitzmann*s theory of the 
reticulation of the protoplasm. Yet simple and beautiful as his 
doctrine is, it has t)een ridiculed and summarily dismissed by thoee 
that have failed to obtain results similar to his. 

Dr. Heitzmann clauns that all animal protoplasm is at all times 
a net-work of delicate threads, in which is the life of the object, 
the meshes thus formed containing the liquid or semi- liquid and 
other non-living constituent parts of the protoplasm. His book 
on the *' Microscopical Morphology of the Animal Body in Health 
and Disease *' is somewhat surprising, since he sees all tissues as 
formed of reticulated protoplasm, an appearance that he seems 
to have no difficulty in demonstrating, but which the majority of 



microscopists and histologists claim to be unable to see, and which 
they say is therefore non-existent. The subject merits further 
attention. Judging from a limited experience, but from an ex- 
perience gained through an eye to a certain extent trained in 
microscopical examination with high powers, I am willing to con- 
fess that the Heitzmann doctrine of the structure of protoplasm is 
more than satisfying; if it should be proved to be illusory or the 
result of the action of reagents, I should be disposed to abandon 
it with regret. 

In 1873, Dr. Heitzmann, before the Vienna Academy, demon- 
strated the reticular structure of the protoplasm of the common 
Amoeba^ a microscopic animal within reach of every microscopist, 
and one in which the reticulation should be readily seen with the 
proper optical appliances, if it exist. I do not know that any effort 
has ever been made in this country to repeat this observation in 
order to refute or to confirm it. The white corpuscles of human 
blood are conspicuously reticulated after treatment with certain 
reagents, and if the common Amceba should present a somewhat 
similar structure without having been subjected to the action of 
a chemical solution, the fact would be of great importance and 
interest. It would seem, too, that microscopists are not living up 
to their privileges if they fail to heed a suggestion that may be of 
so great importance. Yet so far as any prominent printed record 
appears, the common Amceba has never been examined with 
modern high-power objectives by competent microscopists having 
this object in view. If such papers have been published, they 
have not come to my notice. I am not claiming any merit on my 
own part, for I am also one of those that have given no attention 
to this attractive subject. I have never submitted the Amcdba to 
the tests needed to demonstrate, for my own personal satisfaction 
if for no other reason, whether or not the reticulum exists in its 
protoplasm as Dr. Heitzmann says it exists. But that at certain 
times in certain places within all animal bodies the structure of 
protoplasm is reticular there can be no doubt. That the reticulum 
exists at all times and in all places is another matter. 

But recently, while I was making a microscopical examination 
of a sample of urine, a single scale of epithelium appeared under the 
objective in a drop of the fiuid, and was as perfectly and superbly 
reticulated as could be desired by the most ardent advocate of 
the theory. The cell had had no treatment except what may 
have come from its soaking in the urine, yet the net-work of its 
protoplasm was perfection, and its prominence must have forced 
itself upon the attention of any microscopist. But thousands of 
epithelial scales may be studied in as many samples of urine, and 
not another found in this beautiful condition. 

In reference to the common Amceba, although I have never yet 
studied it with the reticulation of its protoplasm in mind, I have 
recently had the satisfaction of examining a favorable specimen 
of the allied Pelomyxa vUiosa Leidy, in whose ectosarc the reti- 
culum of the protoplasm was as perfect and as conspicuously 
marked as in the single epithelial scale just mentioned. Pelomyxa 
is a common Rhizopod in this locality (Trenton, N. J.), but it is 
usually so gorged with food, with sand grains or with other 
opaque particles, that its body is almost black by transmitted 
light, and therefore unsuited for such a purpose as a search for 
protoplasmic reticulations. But this particular individual was 
without these obscuring elements, being almost transparent, and 
fortunately with the protoplasm of the ectosarc so conspicuously 
reticulated as to obtrude itself upon the microscopist^s notice. If 
the softer and continuously flowing endoearo had been sur- 
rounded or enclosed within a delicate net of cords, the reticula- 
tions could not have been more apparent or more distinct, becom- 
ing even more conspicuous when this external coating flowed out 
to cover a newly produced pseudopodium. The meshes of this 
beautiful net were angular, and the living threads that formed 
them were rather actively contractile, the meshes becoming nar- 
rowed and elongated during the animaVs movements of progres- 
sion. The greatest length of perhaps the largest space was, during 
quiescence, about one six-thousandth of an inch, the smallest 
being probably about one-third of that size, although careful 
measurements were not made of either of these. 

There can be no doubt that at least at times the ectosarc of 
Pelomyxa vUlosa is formed of reticulated protoplasm. That it la 
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always so constituted further investigation should determine. As 
it is comparatively immense, its examination is not so difficult as 
is that of the smaller Amoeba, the study of which, with this spe- 
cial object in view, would demand greater care and an eye trained 
by practice over the microscopically minute. The subject and the 
facts are important by reason of their bearings upon the minute 
examination of objects that may, perhaps, possess a more utili- 
tarian purpose than either the common Amceba or the almost 
otjually common Pelomyxa. 

The examination in this case was made with Bausch & Lomb's 
homogeneous immersion one-eighth, Reicherl's oil-immersion 
one-twelfth, N. A. 1,40, and Gundlach's homogeneous- immersion 
one-twentieth, N. A. 1.20. 

Trenton, Now Jersey. 



GLACIATION IN WESTERN MONTANA. 

BY HERBERT. R. WOOD. 

The evidences of glaciation in western Montana are very ap- 
parent from Helena to Hope (Idaho). They are shown by a series of 
parallel valleys with a north and south trend, and another series of 
rounded oblong isolated valleys, connected by narrow necks of land 
along river bottoms between mountain chains. The former follows 
the strike of the rocks, occurring along contact lines, synclinal 
fold$>, shore or marginal beds of the Sub-Carboniferous formations ; 
the others cross the strike, and, like the former, are also largely 
the result of pre-glacial denuding forces. The direct evidences 
are eiratic blocks, terminal moraines (frequently holding back 
lakes), clays, striaB, gravels, etc. The main range of the Rockies 
(5,550 feet, at Mullan, above the sea), consisting of Devonian, Car- 
lioniferous and Sub-Carboniferous, has a valley on the west in 
the upper Cambrian. Further north west the glacial strias run 45^ 
north of west, the general course of valley being 80** north of west. 

The elevation at the boundary here is 4,000 feet above the sea; 
100 miles south of this it is 3,200 feet, in vicinity of Missoula. 
From the summit of the main range, as given above, to Hope, 
Idaho, 300 miles, the fall is over 3,000 feet (5,550 — 2,200). The fall 
from the boundary is not constant; at Libby, near Idaho, the height 
is 2,000 feet, forty miles south of this it is 2,500 feet* While the 
glacial action has been generally from the north, at 100 or 150 
miles from the boundary seems to have been the end of the ter- 
minal moraines ; and a series of glaciers came from the south — 
the hif^her elevations of the Bitter Root Range. The great Flat- 
head Valley, which lies west of 114^ and extends south from the 
boundary for 150 miles to Ravalli, i^ about 80 miles wide. In its 
southern portion a lake is situated, which is about 35 miles long, 
dammed by a terminal moraine 200 feet high. The lake is 1,000 
feet in depth, its northern shore being a plain, extending for 30 
miles, representing an old lake-bed. Another moraine extends 
across the northern part of this plain, making the boundary line 
of its northern shore. Such a glacier that could produce this 
excavation must have been 2,000 feet in thickness and 25 miles 
wide. Heavy beds of clays, 150 feet in thickness, cover the plain, 
with a few boulders and thin beds of sand in its lower layers, 
which is followed by gravels. The worn-dowa roots of a moun- 
tain range are noticeable at both the north and south shores 
of the lake. This valley runs along the shore line of the lower 
Cambrian quartzitic series. Some glaciated valleys enter this from 
the west. The direction of this great glacier seems to have been 
south-east, crossing a range of mountains 20 miles to the east, 
which it has left hummocky and worn. Ninety- eight miles west 
of this the Cabinet Range, 30 to 40 miles long, 7,000 to 10,000 feet 
high, on the borders of Idaho, shows marked glaciation, the strias 
having a course 42** south of west. The height, at Libby on Koo- 
terian, above the sea here is 2,000 feet. The glacial detritus piled 
along the flanks of this anticlinal is 700 feet in thickness, and 
represents the material from the gulches. At Hope Pend O'reille 
Lake the glacial action has undoubtedly been very great, the lake 
being 2,000 feet deep, with a mountain 4,000 feet above the sea 
to the north of it. The town is 2,000 above the sea. A number 
of islands in the lake are scoured down to the water's edge. 
They represent mountains which may have risen as high as that 



mentioned. The striations are 40^ west of north, 43^ west of 
north. A terminal moraine has dammed the river (Clark's Fork 
of the Columbia), which Centers it from the east, and tarn^ it a 
mile to the south. Pre-glacial action has been active here and at 
Libby (see above), some 6,000 feet of strata having been removed 
from the sum mit of the Cabinet anticlinal , most of it beingpre-glacial 
denudation. Lake Pend 0*reille may perhaps fitly be a glacial lake, 
a rock basin, which has been filled by the waters of the Columbia. 
The greatest length of the lake is along the strike of the rocks, 
though this has not been an important feature in moulding its 
form, but rather the action of glacier, boulders of diabase and 
granite being observed several hundred feet above the lake along the 
mountain side. At Clark's Fork, 20 miles east, I obeerved granite 
boulders, on a mouotaio, at a height of 1,800 feet, or about 4,000 
feet above the sea. Heavy beds of gravels, clays, and boulders 
fall on the valley of the river (Columbia) for 00 miles, the general 
direction being east and west. At Thompson the glacier has 
scoured down a range to the south, the path of the glacier being 
here apparently south-west. A series of terraces extend along 
the north side of the river, with large blocks of slates (presumably 
of pre-Cambrian age) . At Horse Plains a small valley running 
east and west represents an old post-glacial lake bed. The gla- 
ciers here came from the north, piling up heaps of clajs and 
gravels along the north hummocky side of the valley. One large 
erratic block of limestone (upper Cambrian) measured 12 x 15 x 18 
feet. It was perched about 400 feet above the valley on a diabase 
dike. This point is 75 miles west of Missoula and about 2,400 
feet above the sea. At Missoula a large gravel plain (an old lake- 
bed), of 40 or 50 miles square, lies in the midst of the lower-Cam- 
brian rocks. To the north the cretaceous rocks dip into the 
mountains eight miles distant at an angle of 80^ north-west. The 
glaciers have greatly denuded this cretaceous belt into low foot- 
hills in their path from the mountains (8,000 feet above the sea) 
8 or 10 miles north. Moraines flank the mountains, large blocks 
of slates and quartzites from the Cambrian rocks resting at 
the mouths of creeks and stretching across the old lake beds. 
Around the mountains a series of beaches or beach-lines extend; 
I have counted 20 of them one above the other, extending up- 
ward for nearly 2,000 feet above the plain. These beach-lines 
I have traced for 50 miles. They seem to represent a pretty 
general upheaval following upon the close of the cretaceous 
period. The depth of the gravels which form the old lake- 
bottoms must be very great. They consist of Cambrian quartz- 
ites. To the south of Missoula extends a long valley (terraced) 
for 75 miles. It lies to the east of a gneissoid range or a bedded 
quartz porphyry porphroidal or gneiss coeval with Pilot Knob of 
Missouri and the older Archean gneisses. A glacier undoubtedly 
travelled to the north, cutting out a range of Cambrian rocks, 
dipping south, nine miles south of Missoula, connecting it with 
the old lake previously mentioned. To the north-west of Missoula 
are several small valleys, through which the Blackfoot River runs. 
They all run east and west or nearly so across the strike of the 
rocks, and are divided by low, rounded, hummocky ranges, over 
which the glaciers have passed. Stratifled gravel deposits are ex- 
posed along river banks, 75 feet in thickness. One valley, about 
12 miles long, running along the strike of the rocks, which dip 
east, has a moraine at its northerly end made of thickly acatten^d 
angular boulders and clays, and of a terrace-like nature, rising 200 
feet at>ove the river, which has here cut through it. Ten miles 
further north another moraine occurs, and flve miles further 
north a great moraine of several hundred feet in thickness and 
holding ponds and small lakes in its surface. These seem to show, 
so far as a hasty examination would permit, points in the reces- 
sion of a great glacier whose course was south-west. A few gen- 
eralizations from these facts show pretty conclusively that, 

1. The rivers are nearly all of pre-glacial origin, but probably 
post-cretaceous, one or two having been deflected in their courses 
by the glaciers. 

2. The denudation has been largely, if not in greater part, pre- 
glacial. 

8. No apparent upheaval has occurred since the glacial period, 
but a series of beach-linas indicate a pretty general elevation fol- 
owing the cretaoeom fMod» 
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4. The general trend has been south, south-east, and south- 
west, but frequently deflected east and west by ranges and pre- 
existing valleys. The great Flathead glacier west of 114^ shows 
a length of 150 miles from boundary. Along a line ISO miles 
south of boundary, which rapidly swings to the north as we go 
westward, the lower limits (moraines) of this series of glaciers is 
evident. To the south of these the glaciers have had a northerly 
trend, forming a series of valleys running north and south. 
Short glaciers, radiating from local heights, as at Libby, and 
Missoula and various other places, were common. Some of these 
have no doubt been persistent for some time since the glacial 
period proper. 

5. With the recession of the glaciers the lakes were drained to 
the west. 

6. Existing glacial lakes are four or five in number. They are 
rock-basins eroded no doubt greatly before the glacial period. 
In nearly all cases they are dammed by terminal moraines. 

7. The area touched upon is 800 miles (E. and W.) by 100-160 
miles (N. and S.). The fall being Xp the west and south as 
noted ; on the map it may be found from the 40th parallel on the 
north to the 47th on the south, from the Rockies (main range on 
east) to Idaho boundary-line. 

8. Terraced valleys of much interest occur, but to which no de- 
tailed study has been given. 



THE SHRINKAGE OF LEAVES. 

BT 1. 1. BOOUB. 

Probably every maker of botanical specimens has observed 
that the leaves when dry are smaller than when fresh. The wish 
to know how much the shrinkage might be led to the following 
measurements. The leaves were measured before they had 
wilted, and after they were perfectly dry. 

The longest dimensions were taken in each case. The width 
or dimension across the midrib is first given in each case; the first 
column shows the measurements when fresh, and the second 
column the measurements when dry. All measurements are given 
in inches and parts of an inch. 



Scarlet Oak (Quercus coccinea). 




Fresh. 


Drj. 


7| X m 

ft| X 12| 
«i X 12 


7ft X lift 

6 X HI 

6ft X 12ft 
6i X Iltl 


Arissma tripbyllum (Indian Turnip). 




51 X 8f 
4* X7f 
41 X7A 

8Ax7i 


4f X9 
5* XSft 
41 X7» 
4UX7J 
5* X7i 


Asimina triloba (Common Papaw). 




« xiai 

« X 18 
84 X 101 

4i', X 13 
5 X 18i 


4| X 12* 

4i X 121 
311 X 10ft 
4 X 14 
4J X 181 


Arctium Lappa (BarJock) 




9| xm 

11/, X 17/, 
»* X 141 


91 X 151 
11 X 17J 
81 X14ft 


Atdepias comuti (Milkweed). 




4* X7«{ 
4* x»i 
41 X»tV 

4* x»A 


4ft X 7t| 
4ft X 9 
41 X 9 

811 X8i 
8HX7I 



Acer saccharinum var. nigrum (Sugar Maple). 

5t X 5^ 5! X 5 

6H X 61 61 X 5i| 

7* X 5/, 7| X 51 

7f X 5J 7i X m 

6^8 X 6i 6f X 5i 

Abutilon avicennsB (Velvet- Leaf). 
8,*, X S,\ 

9 xn 

8X8 
^ XH 
0,V X 8i 
X Oi 
8J X 8i 

Rumex obtusifolius (Bitt^^r Dock). 

5 X 111 

4U X 8* 

PlatanuB occidentalis (Sycamore). 

8ix6j 
^i X 7i 
«i X6i 
7* X 6A 



Si xH 
Si xH 

n x7ii 

2i'. X 3 
9 X 81 
81 X 9 
8,V X Sk 

4« X 11 
4^, X 8* 



8fUX 



81 
81 
7i 



6| 
X 6jl 
X 6J 
X 6 



Nymphasa odorata (Sweet-scented Waler-LHy). 

7X7 6i X 6i 

10 X 82 OX 8i 

8i X 71 7i X 7 

14 X 14 13 X 13 

lU X lOj lOf X 9li 

Nelumbo lutea (Yellow NeUimlK>). 

IIU X 124 lU X 

m X 14| I3i X 

12 X 12i lift X 

121 X 13rV 12J X 

i2i X m Hi! X 

9tVX 9J 9 X 



1118 

m 

II! 

in 



The leaves were pressed enuugh to keep them from wrinkling. 
A piece the nze of a mounting-sheet (114 X 16^) was cut from a 
leaf of the Nelumbo, and was found to decrease from that size to 
11 X ISyV* It ^ill ^ Been that the least shrinkage was in the 
Indian turnip (the measurements here referring to leaflets), and the 
greatest shrinkage in the water-lily. Petioles of the sugar- maple 
were measured and ranged from 2| to 4|V in length, but were 
shortened by drying, if at all, less than ^, 

It will be noticed that in the velvet leaf the small immature 
one decreased more even than the largest one. 

Ohio state UolTenlty, Sept. 10. 



LETTERS TO THE EDITOR. 



Pre-Aino Race in Japan. 

I MUCH regret that Prosessor Morse should think that I have 
intentionally misrepresented or carelessly disregarded his views 
concerning the pre-Aino occupancy of Japan, m he rather vipror- 
ously maintains in Science of Sept. 9. It can scarcely be said that 
I have claimed for myself the discovery that there was a race of 
people in Japan before the Ainos. The most I have endeavored 
to show is the possibility, ~ I do not even go so far as to suggest 
the probability, — that the pre-Aino inhabitants of Japan may have 
been the people who dug the pits in Yezo. 

As regards the Aino occupancy of Ja|>an, Professor Morse will 
And that the ** historical records'' of the country, which he men- 
tions, have not been disregarded in my article', and, in fact, the 
evidences of the shell heaps are, to my mind, the least convincing 
of any, until the fact of the Aino origin of them is established. 
It is the historical evidence, the distribution of geographical place- 
names, and, last but not least, Japanese tradition, which are at 
present the strongest evidences in this connection. 

An author may be criticised for sins of omission, and oven for 



1 64 



SCIENCE. 



[Vol. XX. No. 502 



errors due to misapprehensioo ; but to charge him with neglect 
and wilful midrepreeentation of another*8 views involves a pre- 
sumption of motives which, I trust, are not common among stu- 
dents of science. I have the highest regard for Professor Morse 
personally and for bis valuable and painstaking work in Japan, 
not only upon this subject but upon others, and I certainly would 
not willingly misrepresent his views nor disregard them. He will 
no doubt have observed that this part of the subject is treated in 
a much briefer manner than might have seemed desirable, other- 
wise I do not think he would have found any cause for com- 
plaint. ROMTN HTFCHOOCK. 
Tb6 Woodmont, Washington, D.C., Sept. 12. 



On Biological Nomenclature. 

Professor Underwood's article in Science for Aug. 26 calls 
for a general expression of views on this subject. The article 
above referred to was written from the standpoint of the botanist, 
while the present one will be perhaps more from a zodlogical 
standpoint. The writer, however, recognizes no distinction be- 
tween the two, and firmly believes that the system of nomencla- 
ture should be absolute and uniform for all branches of biology. 
Absolutely the same rules should be recognized throughout the 
departments of botany and zoology, and these rules and regula- 
tions ought to be speedily decided upon by a congress of the lead- 
ing biologists of the world, to which every country and organiza- 
tion so interested should send delegates. In the meantime every 
one follows his own particular ideas in regard to the matter, 
which may be either right or wrong. 

I desire here to express my unprejudiced but very decided views 
on the seven questions which Professor Underwood puts, and 
will preface them with the remark that in no case can the name 
of the original erector and describer of a genus or species be sepa- 
rated therefrom without gross injustice. 

1. Shall there be an initial date in nomenclature? Let us by 
all means recognize the validity of the first names proposed when 
accompanied by a sufficiently recognizable description and not 
preoccupied. In some cases, as with many of the older authors, 
descriptions must be recognized which would not be considered 
sufficient at the present day. 

2. Shall names long used be laid aside when claimed for other 
plants [or animals] on grounds of strict priority ? They should, 
when it is unmistakably evident that the original describer so in- 
tended. 

3. Shall ^* the first name under a genus " hold against a pre- 
vious specific name ? By no means. The specific name first pro- 
posed should, coupled with the name of its original describer, 
follow the name of whatever genus it may be finally relegated to. 

4. Shall varietal names have priority over established specific 
names? Yes, but with the name of the original proposer at- 
tached. I do not agree with Professor Underwood on this point, 
but believe that varietal names lay claim to the same priority as 
specific names, when they are found to be valid. 

5. Can inappropriate names be cancelled on that ground alone ? 
They cannot with any degree of justice. 

6. How far has a later writer a right to correct names pre- 
viously established? He has no right whatever to in any way 
change the spelling of a name from what was intended by the 
original describer. If by a typographical error the name was 
printed wrong, and the author corrects it later in print, his cor- 
rection should be accepted. I am strongly in favor, however, of 
beginning aU specific names with small letters, whatever their 
origin, and making all compound specific names into simple terms 
by writing them with the hyphen dropped. I would write Bre- 
voortia idamaia Wood, or dannellsmithiif or mariaewUsoniy to use 
Professor Underwood^s examples. I have no right to change the 
endings in any way whatsoever, neither have I the least right to sup • 
ply a syllable apparently omitted, judging from the derivation. I 
would not consider that I had the power to elide or supply a single 
letter, if by such act I changed the term from what was originally 
proposed and intended by its describer. My conviction is that, ex- 
cept in manifest errors of typography^ names should be let alone. 
Errors of orthography may be left to stand. 

7. What credit should be given for generic and specific name*? 



Write the name of the author of the specific name, without 
parentheses, whether there have been a dozen transfers or none at 
all to a new genus. There is no necessity whatever for shedding 
glory upon the one who made the transfer. Usually he erects a 
new genus to accept the transferred species, and the fact that his 
name will go down the corridors of time coupled to the genua he 
erected is glory enough. He has no right whatever to the species. 
Even if he does not erect the genus, be certainly baa full credit 
in the literature for making the change, and the act does not de- 
mand recognition in the system of nomenclature itself. 

I would write Metzgeria pvUbesoens Sohrank, to use the example 
given in the article referred to, and make no more ado or trouble 
about it. This signifies always that the authority named described 
the species originally and originally proposed that name. The 
founder and date of the genus can be aacertained by referring to 
any monograph. The generic conceptions of the original authority 
should not enter into consideration at all. 

As to the question of '* once a synonym, always a synonym,** I 
believe in the negative. If a form, which had been described and 
then though c to be the same as some other species, is later proven 
to be a valid species, the name originally proposed should stand. 

Generic names should not agree too closely in orthography. I 
should say that Richardia ought to preclude Riccardia ; certainly 
Ccesia should preclude Cesia, I do not think that different deri- 
vation, or original meaning, presents any excuse for similarity of 
terms. The difference should be sufficient to preclude any possi- 
bility of error on the part of a student unfamiliar with both 
terms. I believe also that a generic term already used in botany 
should not be proposed in zodlogy, and vice versa. I would be 
cautious about changing those which have already been of long 
standing, however. 

Lastly, specific names should never be capitalized or written 
with a hyphen ; and no comma should be inserted between the 
specific name and its authority. It would be a great boon to 
biologists if absolute uniformity could be infused into the system^ 
of nomenclature. 0. H. Tyler Townsknd. ' 

New Mexico Agricultural College, Sept. 1. ^ 

Grand-Gulf Formation. 

I HATE read with great interest recent contributions to the lit- 
erature of the Grand-Gulf formation, including Professor Hil- 
gard*8 valuable paper in the American Journal of Science and 
Judge L. C. Johnson^s letter in your last issue. As I have re- 
cently been summarizing our knowledge of the Post-Eocene Ter- 
tiary (to appear shortly in Bulletin 84, U. S. Geological Survey, 
which is already in type) I am moved to add a few words in re- 
gard to the subject for your columns, which I have already ex- 
pressed in correspondence with several of those interested. 

At the time of the Grand-Gulf sedimentation the lower valley 
of the Mississippi was already the theatre of estuarine conditions 
and operations, which date to a very ancient geological time. 
Toward the end of the Chesapeake or newer Miocene epoch this 
gulf extended far into the interior, its south-eastern point of en- 
trance being somewhere in the* meridian of Mobile, or between 
Mobile and the Appalachicola River. The embay men t, which I 
have called the Gulf of Mississippi, received an immense drainage, 
corresponding to that of the whole Mississippi valley and perhaps 
that of the upper lakes of the present St. Lawrence system. The 
operations in progress consisted in the transfer of material from 
the elevated interior to this gulf by the medium of the drainage, 
and in all probability a gradual or intermittent shifting of level 
as weight was removed from the uplands and deposited beyond 
the shore line. The shallows, as I conceive it, sank and the in- 
terior rose, thus preserving a sort of balance, and there is some 
reason to suppose that a specially important movement took place 
at the end of the Grand-Gulf epoch, by which the more energetic 
degradation characterizing the Lafayette epoch was inaugurated, 
the Strait of Georgia closed, and the previously existing islands of 
central Florida were joined to the mainland. I agree entirely 
with Hilgard*8 view that elevation was essential for the geologi- 
cal operations which are recorded in the stratigraphy of these 
two epochs. 

The Qrand-Gulf BtEita show gravels, sands (now frequently 
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concerted into qaartzite), and clays. They were laid down in 
water which was too brackish at times for the establishment of a 
fresh-water faana in the estuary and too fresh for a marine fauna. 
In short, the conditions were those of an estuary during a period 
of Father rapid sedimentation. This estuary probably was, as 
many southern estuaries are now, defended from the sea by low 
bars or sand islands, on the seaward side of which a marine, 
probably Chesapeake, fauna flourished, whose remains are now 
buried 700 to 1000 feet below the level of the Gulf of Mexico. 
On the shores grew palmettos, and drift-wood in abundance 
brought down by the rivers was strewn upon them. I regard it 
as likely that part of the gravels bored through by artesian wells, 
in the axis of what was the Gulf of Mississippi, are referable to an 
earlier period than that of the Grand-Gulf epoch, since the same 
processes were at work there throughout the whole of the Mio- 
cene. Coeval with the sediments of the Grand Gulf were marine 
deposits along the shores of the Gulf of Mexico, both east and 
west of the entrance to the Gulf of Mississippi. As the erosion of 
the land became more complete the slope of the drainage became 
leas, the currents slower and the sediment finer and lighter, flne 
sand and clay replacing the gravel and coarser material of the 
earlier part of the epoch. In short, the clays to which Johnson 
has applied the name of the Pascagoula formation, began to be 
laid down, the sea was less energetically pushed back by the out- 
flowing river-waters, and the conditions became more favorable 
for the establishment of a brackish- water fauna. 

The word formation has been used very loosely in American 
geological literature. In the sense in which we use the term for 
the Chesapeake Miocene, or the Grand Gulf, orLafajette rocks, I 
conceive that these clays do not constitute a formation. They 
really represent for me a phase, the latest and most gentle, of 
the Grand Gulf, which is represented by the sands with palmetto 
leaves above the Chesapeake strata in the section at Alum Bluff 
on the Chattahoochee River. We may, slightly modifying John- 

^>n*s term, refer to them as the Pascagoula clays. 

^ A correction is also required in the definition of these clays, or 
i|Mther the fauna they contain. It is not, as supposed by John- 
son, a marine fauna. All the species are or may be a part of a 
strictly brackish-water formation. The collections of Johnson, as 
well as material from the Mobile well, have been in my hands for 
study. The fauna comprises a large oyster, a small Onathodon, 
which I have described under the name of G, Johnsoni^ a small 
Mactra, also found in the Chesapeake Miocene, fragments of a 
Corbicukif and a Hydrdbia, which I have named H, Mobiliana. 
The supposed Venus of which Judge Johnson speaks is the young 
of the Onathodon, All these species are characteristic of estu- 
aries, and will be discussed in my ** Tertiary Mollusks of 
Florida,** of which Part II. is now printing. The depth at which 
this fauna is encountered in the Mobile well is 785 feet, which 
gives an average dip from the locality near Vernal, Miss., where 
it comes to the surface, of about 25 feet to the mile; which cor- 
responds very well to the dips of other strata of the Tertiary, 
which have been similarly traced. We are under serious obliga- 
tions to Judge Johnson for the material he has so assiduously col- 
lected and which has helped so much to determine the geology of 
our southern tertiary formations. Wm. H. Dall, 

Paleontologist U . 8. Geol. Surrey. 
WMhingtoQ, D. C, Sept. 18. 



European Origin of the Aryans. 

Referrinq to Dr. Isaac Taylor*s letter in Science, Sept. 9, I 
must say that I cannot conceive how be can make the statements 
it contains, if, as he' alleges, he has '' carefully read*' Omalius 
lyHallow^s writings. 

Dr. Taylor's words are, " The comparatively modern theory 
that the Aryan race originated in the highlands of Central Asia, a 
theory of which D*Halloy does not seem to have heard.'* Now, 
in the article published in 1849, D'Halloy has these words: *' On 
a Toulu tirer la conclusion que ces langues (indo-germaniques) 
darivaient du Sanscrit, et quo tons les peuples qui les parlaient 
ataient originaires de THinialaya, deux propositions qui sont loin 
d'^lre inconteatable.** 

Afl if this was not enough to make it clear as to what theories 



he was attacking, he specifically states in a note to page 19 of his 
** Elements d* Ethnographic,** referring to this article in the Bul- 
letin of the Belgian Academy, that it was directed against the 
linguists who derived the modern European languages and peo- 
ples from Central Asiatic ancestry; whereas it was his view that 
the ancient Persian and Indian tongues were imported from Europe 
into Asia. 

I imagine that if Dr. Taylor had not had before him the '* neces- 
sity of modifying former [printed] statements,'* he would not 
have overlooked this positive testimony by Omalius to himself. 

Media, Pa., Sept. 18. D. G. BrINTON. 

The English Sparrow and Other Birds. 

Mt experience with the English sparrow accords with that of 
your correspondent X. in your issue of Sept. 3, 1892. Before this 
sparrow came and multiplied largely, my lawn was populated 
with cat-birds, red-birds (Cardinal grosbeck), robins, doves, blue- 
birds, yellow- birds, tomtits, chipping sparrows, wrens, etc. ; but 
now the English sparrow has full possession of the entire premises. 
Now and then a cat-bird or a red-bird slips in as if to see whether 
he may again bring his family to their old umbrageous quarters, 
and to the rations which were provided for their support ; but he is 
not reassured, and soon disappears. 

The fecundity, energy, and perseverance of the little vandals 
are amazing. When the small fruits are abundant it requires a 
week of active shot-gun work to make them even cautious in 
visiting the fruit-garden. Some of them last spring took a notion 
to establish nests on the tops of window-shutters which opened 
under projecting eaves, and although their nests were swept otT 
almost daily, they immediately began in each case to rebuild on 
the same spots, and continued this for at least a fortnight. In 
their nesting, as in some other things, they d isplay more perseverance 
than discretion. The cats found that they were building in con- 
siderable numbers in a large hay-loft, and suppressed many a 
germ of mischief. The sparrows sometimes swarm like flies in 
the stable, where they will enter the troughs of horses, cows, and 
pigs whilst the animals are feeding. 

I no longer shoot owls or hawks, but give them a welcome, and 
every cat and nest-hunting boy has the freedom of my premises. 

Lexington, V»., Sept. W. W. H. RUFFNER. 
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Annual Beport of the Board of Regents of the Smithsonian Insti- 
tution to July^ 1890. Washington, Government Printing 
Office, 1891. 

The Smithsonian Report for 1890 contains: First, the proceed- 
ings of the Board of Regents for the session of January, 1890; 
second, the report of the executive committee exhibiting the finan- 
cial affairs of the institution, including a statement of the Smith- 
son fund and receipts and expenditures for the year 1889-1890; 
third, the annual report of the secretary giving an account of the 
operations and condition of the institution for the year 1889-1890, 
with statistics of exchanges, etc. ; fourth, a general appendix com- 
prising a selection of miscellaneous memoirs of interest to collab- 
orators and correspondents of the institution, teachers, and others 
engaged in the promotion of knowledge. This volume is also pro- 
fusely illustrated, adding greatly to its value and interest. Among 
the illustrations are maps of the National Zodlogical Park ; maps 
of the Niagara River; maps of Central Africa, before and after 
Stanley ; pictures illustrating primitive urn burial, the age of 
bronze in Egypt, specimens of quartz fibres; and many others too 
numerous to mention in detail here. 

The object of the memoirs included in the general appendix is 
to furnish brief accounts of scientific discovery in particular direc- 
tions ; occasional reports of the invet»tigations made by collaborators 
of the institution ; memoirs of a general character or on special 
topics, whether original and prepared expressly for the purpose or 
selected from foreign journals; and briefly to present (as fully as 
space will permit) such papers not published in the Smithsonian 
Contributions or in the Miscellaneous Collections as may be sup- 
posed to be of interest or value to the numerous correspondents of 
the institution. 
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Among the papers of special interest are those by J. Scott 
Keltic on *< Stanley and the Map of Africa; " the '< Age of Bronze 
in Egypt/' by Oscar Mont^lius; the ** Primitive Home of the 
Aryans," by A. H. Sayce; a ** Primitive Urn Burial,** by J. F. 
Synder; ** Criminal Anthropology/* by Thomas Wilson; '* Ant- 
arctic Exploration/* by G. S. Griffiths; <'The History of the 
Niagara River/* by G. K. Gilbert; and W^eismann's •* Theory of 
Heredity/* The recently published translation of Professor Weis- 
mann*s essays on heredity and allied topics has aroused the inter- 
est of (he general public in the system of his biological ideas. Mr. 
George J. Romanes has undertaken a difficult task in endeavoring 
to present Professor WeiBmann*s different theories on the subject, 
in a condensed form, but he has succeeded admirably. The papers 
on **The Ascent of Man/* by Frank Baker, **The Antiquity of 
Man/* by John Evans, and " The Progress of Anthropology *' in 
1890, by Professor Otis T. Mason, are of great value to those in- 
terested in the science of anthropology. The ancient problem of 
the squaring of the circle, which trained and untrained minds 
have striven in vain to solve for two and a half thousand years, 
is ably discussed in a paper by Hermann Schubert He makes 
an historical sketch of the problem from the earliest times to the 
present day, tracing the various theories from the times of pre- 
Grecian antiquity to the verdict given by Professor Lindemann of 
Konigsberg in June, 1882: '* It is impossible with ruler and com- 
passes to construct a square equal in area to a given circle.'* These 
are the word$% of the Unal determination of a controversy which 
is as old as the history of the human mind. But the race of 
circle squarers, unmindful of the verdict of mathematics, that most 
infallible of arbiters, will never die out so long as ignorance and 
the thirst for glory shall lie united. 

**The Progress of Astronomy " during 1880 is clearly shown in 
the paper by William C. Winlock, the compiler having made free 
use of reviews, in the various branches of astronomy, contributed 
by specialists to the Athenceum, Nature, Journal of the Astro- 
nomical Society of the Pacific, the Observatory, Bulletin Astro- 



nomique^ the AstronomieaJ Jourmd, and other perlodicaUi. Among 
these are articles on stellar parallax, comeCa. meteors, varialrie 
and colored stars, stellar spectra, astronomical photography, the 
planets, solar sppctrum, the sun, the solar system, and the minor 
planets. Astronomical bibliography for 1889 is given at the con- 
clusion of this paper, including the most important books and arti- 
cles for that year, which have attracted the compiler's notice; some 
few titles having been taken from reviews and catalogues, where 
the publications themselves have not been accessible. The title of 
the paper by Robert Simpson Woodward on *'The Mathematical 
Theories of the Earth ** implies a community of interest amongst 
astronomers and mathematicians. In fact, the study of the earth*s 
crust, considered in its entirety and in its relations to similar 
bodies of the universe, has long been the special province of 
astronomers and mathematicians. Since the times of Galileo, 
Kepler, and Copernicus, it has supplied a perennial stimulus to 
observation and investigation, and it promises to tax the resources 
of the ablest observers and analysts for some centuries to come. 
The structure of the earth, as a mechanical and physical question, 
is closely cennected with the origin and formation of its satelhte 
and of the planets and satellites belonging to the same solar sys- 
tem. A paper **0n the Physical Structure of the Elarth,** by 
Henry Hennessy, treats of this subject, under the following head- 
ings : ** the mechanical and physical properties of the matter com- 
posing the earth, the rotation of the earth considered as partly 
fluid and partly solid,** and a note concerning ** the annual reces- 
sion calculated on the hypothesis of the earth*s solidity.** The 
papers on ** Glacial Geology,'* by Professor James Geikie; •* The 
Mediterranean, Physical and Historical,** by Sir R. Lambert Play- 
fair; and the ''History of Geodetic Operations in Russia,** by 
Colonel B. Witshowski of the General Staff, and Professor J. 
Howard Gore, are full of interest. 

The paper on '* The Physical Basis of Musical Harmony,** by 
Professor Sylvanus P. Thompson, is a history of the researches of 
Dr. R. Koenig, who is known not only as the constructor of the 
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Reading Matter Notices, 

Ripans Tabules cure hives. 
Kipans Tabules cure dyspepsia. 

Societas Entomologica. 

International Entomolog^ical Society, Zu- 

rich-Hottingfen, Switzerland. 

Annual fee, ten francs. 

The Journal of the Society appears twice a 
month, and consists entirely of original ar- 
ticles on entomology, with a department for 
advertisements. All members may use this 
department free of cost for advertisements 
relating to entomology. 

The Society consists of about 450 members 
in all countries of the world . 

The new volume began April 1, 1892. The 
numbers already issued will be sent to new 
members. % 

For information address llr»jFBTTZ Rubl. 
President of the Societas Entomologica, 
Zurich-Hottingen, Switzerland. 
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Address N. D. C. Hodxes, 874 Broadway, New Vork.l 

Exchange.— I have the finest shells of Anodonta 
corpalenta, CpY, and Suborbloalata, Say, in the 
world. Will exobani^ for fresh water, land, and 
marine shells, in large or small quantities. Have 
also for exchange SU varieties of fresh water and 
land shells from Spoon River, ill. Dr. W. ». 
STRODE, Lewistown, 111. 

To exchange for books on birds or insects, or 
fo back volumes of American Naturalist : Ecker^s 
*• Anatomy of the Prog,'' Packard's "Quids,'' 
Qnyot's "The Earth and Man," Rookhlll's, "The 
Land of the Lamas." Parker's "Biology," Shoe- 
maker's " Heredity, Health and Personal Beauty," 
Dexter's " The Kingdoms of Nature," all new. M. J. 
ELROD. IlL Wes. Univ., Bloomington, lU. 

Por Sale.— About 1067 volumes of the private 
library of Dr. Nicolas Le6n, foimerly director of 
the Museum at Morella, embracing publications of 
special value for Mexloologists, like those of Bishop 
2Sum&rraga (16th century), of Sit^uenxa y Gongora, 
of Aleman, etc., the Missal of Spinoza, all very 
scarce : manuscripts on tie history of MichoacAn 
and other Mexican States, on the Tarasoo (the 
Indian language of Mlohoac&n) and several works, 
of which the onlv copy known to «*xlst is in this 
collection. Parties interested in the sale please 
address Da. NIC. LEON, Portal de MaUmoras, 
Morelia, Mexico. 
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Wants. 



METALLCRUICAL CHEMIST will give instmc 
tlon in the metallurgy and chemical analysis 
of iron and steel . Complete or special courses ap- 
plying to the manufacture of pig irons and steels, as 
well as to their uses. Address " METALLURGIST,'* 
care Soobmcb. 



A 



OB AD (J ATE of the University of Pennsylvania 
and a practical mineralogist of twenty years' 
experience desires to give bis services and a cabi- 
net of 86,000 specimens, all named, with about the 
same number of duplicates, In minerals, crystals, 
rocks, gems, fossils, sheila, arcbssological and ethno- 
logical specimens and woods to any institution de- 
siring a fine outfit for study. The owner will in- 
crease the cabinet to &0,OuO specimens in two years 
and will act as curator. Correspondence solicited 
from any scientific institution. J. W. Hortter, 
M.D., Ph.D., San Francisco, Cal., General P. O. 
Delivery. 

WANTED.— A position as soological artist in con- 
I ection with a scientific expedition, institution 
or individual investigations. Experienced in micro- 
scopic and all scientific work. References given if 
desired. Address J. HENRT BLAKE, 7 Prentiss 
Place, N. Cambridge, Mass. 



\/OUNO MEN destined fof a medical career may 
I receive instruction in branches introductory 
thereto, at the same time, if desired, pursuing the 
so-called elementary medical studies. Advanced 
students can have clinical iostruction, use of 
modern text books, etc. Will take one or two 
students into my family and office. Such must 
furnish unexceptionable references. Quissing by 
mail. Address Dr. J. H. M., in care of 417 Adams 
Avenue, Scranton, Pa. 

CHEMIST AND ENQINBBB. graduate German 
Polytechnic, Organic and Analytical, desires a 
Sosition in laboratory or chemical works. Address 
18^ E. 7tb Street, New York, care Levy. 

A MAN, 80 years old, of extensive experience, hav- 
ing the degrees of A.M. and Ph.D.. desires a 
first-class opening as a teacher of Zoology and 
kindred studies in a college or university. Can 
furnish numerous testimonials or references as to 
suocesa and skill in most modem laboratory 
method*. Address E. W. D., Md. Agr. College, 
College Park, Md. * 

A JOHNS HOPKINS graduate (180S) desires a 
poettlon as instructor In matbemattos and 
IJgrfM. Address A. B. TURNER, Johns Hopkins 
uVfMEiity, BAltlmon, Md« 
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finNt acouBticftl iostriimenla In the world, but u an investiKator 
of great orlsinmltlj and dUtinction, and aiitbor of numerous me- 
moin on acouitics. In faia atelier on tbe Quai d'Anjon he lives 
and woTks tn )ieclui>ion, Burrounded by hU inetrument«, eren as 
oar own Farada; tired and worked amongat his electric and raag- 
netic apparatus. Beaiden the great tonometer, his colossal mast^T' 
piece. Dr. Koenig's collection iucludea several large wave-sirena 
and innumerable pieces of apparatuR in nbioh bis ingenious 
manoroetric flames are adapted to acoustical in veetigatjon. There 
also stands hia lonometric clock, a time-piece governed, not by a 
pendulum, but bj a standard tuning-fork, tbe rale of vibntion of 
which it accuratelr recoids. 

The final chaptemof tfatt volume deal with " Hannen and Cus- 
toms of tbe Mchavea." by Qeorge A. Allen; "Criminal Anthro- 
P'>'<Wty." by Thomas Wilson; "Color Vision and Color Blindness." 
b; R. Bnidenell Carter; '■Technology and CiviliEation. " by F. 
Reuleauz; the "Ramsden Dividing Engine," bj J. E. WntfainM; 
" Memoir of Elias Loomin," by H. A. Newton; and a memoir of 
'■ William Kitchen Parker." Tbe life and work of Elias Loomiti 
form no mean portion of the wealth of Yale University, and lie 
published 164 coDlrihutionn to astronomy, meteorology, and other 
branches of scientific research. He was a man poMessed of cun- 
siderable scholarship, of positive convictions, and of a willlngnetw 
to follow at all boinrds wherever truth and duty, as he conceived 
them, might lead. Professor WilHhm Kitchen Parker was born 
at Dogatborpe, near Peterborough. June S8, 1B33, and died sud- 
denly of syncope of the heart July 8, 1890, He was a fellow of 
tbe Boyal. Linoean. Zoological, and Royal Uicroscopicai Societies; 
■nd honorary member of King's College. London, the Philosophical 
Soeiety of Cambridge, and the Uedical Chiru^ical Society. He 
was also a member of the Imperial Society of Naturallsto of Hoh- 
oow, and corresponding meml>er of the Imperial Geological Insti- 
tM» of Vienna and tbe Acadenty of Natural Sciences of PhiJadel- 
pLia. In 1S9S be received from tbe Royal College of Phynicians 
the Bayly medal, " Ob pk]/aiologiam fflieiter excultam" He wax 



" an unworldly seeker after truth, and loved by all nho knew him 

for hia uprightness, modeAy, unpelflahnes.i. and generosity to 
fellow- workers, always helping young iaqnirers with itpecimens 
and information; he wan suddenly ]o°l to sight as a friend and 
father, but remains in the minds of fellow -workers, of those whom 
he BO freely taught, and of his stricken rolutivps. a" a great and 
good man, whose l>eneficent tnfiiience will ever he felt in a wide- 
spreading and advancing science and among thoughtful and ap- 
preciative men in all time.'' JI*RV Proctor. 

et. Joinpb, Ho., Sopt. S. 

TVees of ttie Northern United Staten. By Austin C, Apoar. 
New York, American Book Co. 334 p. 13". ft. 
Thk ground covered by this handy volume is the Kliidy. de- 
scription, and determination of the wild and cultivated trees 
found east nf the Rocky Mountains and north of the southern 
boundariesof Virginiaand Missouri. Its author, who is professor ■ 
of botany in the New Jersey State Normal School, was evidi-ntly 
governed in its preparation t>y the idea that, wliile it can hardly 
be expected that the great majority of people will ever become 
scientific in any line, it is po!<aible to induce nearly every pupil to 
become interested in and fully acquainted with such thing-), for 
instance, as the trees of bis neighborhood. The plan of tbe work, 
therefore, is such as to first arouse tbe pupils interest in tlw sub- 
ject, and then to satisfy the consequent desire for information, 
attention being mainly directed to the leaves, the wooii, the bark, 
and, in an elementary way, the fruit. These are the parts that 
must be thoroughly known by all who wish ti) readily recognize 
trees, and they, or most of them, may he found nnd studied 
throughout the greater part of the year. Though the l>ook may 
be open to adverse criticism when viewed from tlie standpoint of 
the advanced botanists, it should be borne in mind that it is not 
written for them, hnt for the average teacher who has had no 
strictly scientific training. We may add that tbe illu^'lratiouaare 
numerous and well adapted for the ]inr|>otie in view. 



ACID PHOSPHATE. 

Recommended and prescribed 

by physicians of all schools 



DYSPEPSIA, NERVOUSNESS, 

EXHAUSTION, 
and all diseases arising from 
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rangements of the nervous 
system. 

It aids digestion, and is a 
brain and nerve food. 
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FOR SALE. 

The Paleontological Collection of the late 
U. P. James, of Cincinnati, Ohio. Many 
type specimens and thousands of duplicates. 
For further information address 

JOSEPH F. JAMES, 

U. S. Department of Agriculture, 

Washington, D. C. 

SCIENCE CLUBBING RATES. 

10*^ DISCOUNT. 

We will allow the above discount to any 
subscriber to Science who will send us an 
order for periodicals exceeding $10, counting 
each at its full price. 



I. D. C. HODGES, 874 Broadway, H. Y. 

THE BOTANICAL GAZEHE. 

A monthly illustrated journal of botany in 

all its departments. 

as cents a number, $3.50 a year. 

Addr«.. PUBLISHERS BOTAHICAL GAZETTE. 

Bloomlncton, Ind. 

im fflEUMD'S Bookstore, 1197 Broadway 

near Sth St., Is oonventent to the residence quarter of 
thedtgr; It is a good place to drop Into on the way up 
or down town to select books or stationery. His stock 
is well selected and embraces all the new and standard 
books as soon as issued. Out-of-town purchasers can 
order by mail with every oonfldence that their wants 
will be as well supplied as if buying In person. 



AUTHORS AND PUBLISHERS. 
Material arranged and compiled for all kinds of 
works, excepting fiction. Statistics a specialty. 
Indexing and cataloguing. Address G. E. BIVBR, 
885 N. loth Street, Philadelphia. 

BACK NUMBERS and complete seu of leading Mag- 
azmas. Xmigs /^. AM. MAG. EXCHA^Gl. 
Schohane N.V 



TO THE READERS OF SCIENCE. 

PUBLISHER'S ANNOUNCEMENT. 



Titles of Some Articles Published in Science since 

Jan. X, xSga. 

Aboriginal North American Tea. 

Aotloum. 

Agriculture, Experimental, Status of. 

Amenhotep^King, the tomb of. 
Anatomy, The Teaching of, to Advanced Medical 
Students. 

Anthropology, Current Notes on. 

Architectural Exhibition in Brooklyn. 
Arsenical Poisoning from Domestic Fabrics. 

Artesian Wells in Iowa. 

Astronomical Notes. 

Bacteria, Some Uses of. 

Botanical Laboratory, A. 

Brain, A Few Characteristics of the Avian. 
BythoeoopldiB and Cereopidai. 

Canada, Koyal Society of. 

Celts, The Question of the. 

Cbalioothenum, The Ancestry of. 

Chemical Laboratory of the Case School of Applied 
Science. 

Children, Growth of. 

Collection of Objects Used in Worship. 

Cornell, The Change at. 

Deaf, Higher Education of the. 

Diphtheria, Tox-Albumin. 

Electrical Engineer, The Technical Education of. 

Eskimo Throwing SUokv. 

Etymology of two Iroquoian Compound Stems. 
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Fishes, The Distribution of. 
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Gems, Artificial, Detection of. 

Glacial Phenomena in Northeastern New York. 

Grasses, Homoptera Injurious to. 
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Hofmann, August Wilhelm von. 
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Iowa Academy of Sciences. 
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Medicine, Preparation for the Study of. 
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Museums, The Support of. 

Palenque Tablet, a Brief Study of. 

Patent Office Building, The. 

Fhysa Heterostropha Lay, Notes on the Fertility of. 

Pocket Gopher, Attempted Extermination of. 

Polarlscopes, Direct Reflecting. 

Psychological Laboratory in the University of To- 
ronto. 

Psychological Training. The Need of. 

Psylla, the Pear-Tree. 

Rain-Making. 
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Scientiflo Alliance, The. 

Slstrurus and Crotalophorus. 

Star Photof raphy. Notes on. 
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Storage of Storm- Waters on the Great Plains. 

Teaching of Sclenoe. 
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Trach^B of Insects, Structure of. 

Vein-Formation, Valuable Experiments in. 

Weeds as Fertilising MaterlaL 

Will, a Recent Analysis of. 

Wind-Storms and Trees. 

Wines, The Sophisticated French. 

Zoology in the Fublic Schools of Washington, D. C. 



Some of the Contributors to Science Since Jan. 

X, xSga. 

Aaron, Eugene IL, Phlladelphfa, Pa. 
Allen, Harrison, nilladrtplila, Pa. 
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Ferree, Barr, New York City. 

Flexner, Simon, Johns Hopkins University. Balti- 
more, Md. 

Foshay, P. Max, Rochester, N.Y. 

Gallaudet, E. M., Kendall Green, Washington, D.C. 

Qarman, S., Museum of Comp. ZooL, Cambridge, 



Golden, Katherine B.. Agricultural CoUege, Lafay- 
ette.Ind. 

Hale, Edwin M., Chicago, 111. 
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LIQUID OXYGEN. 

BT Q. D. LIVKINO, F.R.S., CAMBRIDGE, ENGLAND. 

It is now fifteen years since Pictet and Cailletet first liquefied 
oxygen. Since then liquid oxygen has been the object of inves- 
tigation by Olsewski, Wrobleaski, and more particularly by 
Dewar. At a lecture delivered at the Royal Institution in Lon- 
don, in June last, Dewar exhibited a litre of liquid oxygen in an 
open vessel; and he has prepared from time to time many litres 
of the liquid for the purpose of examining its properties. The 
method be uses is the same in principle as Pictet's, but he has 
much larger and better pumps for exhausting and compressing 
the gases. The essential thing is to cool the oxygen well below 
its critical temperature, or absolute boiling point, — 119^ C. This 
is effected by means of some other gas, such as ethylene, which 
has a much higher critical temperature, namely -f- 10*^ C, and 
still a very low boiling point under atmospheric pressure, namely 
— 103®. Nitrous oxide, which has a critical temperature of 
-f 53** C, and boils under atmospheric pressure at - 93^ C, may 
also be employed. If the liquid ethylene be first cooled to — 80*^ 
C. by immersion in a mixture of solid carbonic acid and ether, it 
can then be easily reduced to — 108® by allowing it to evaporate 
at the pressure of the air; and by pumping away the vapor as 
fast as formed the temperature of the remaining liquid can be re- 
duced as low as — 140®, twenty-one degrees below the critical 
temperature of oxygen. At this temperature oxygen is liquid if 
condensed until its pressure is equal to 80 atmospheres or there- 
abouts. On removing the pressure the liquid boils and is cooled 
by its own evaporation until under a pressure of one atmosphere 
it falls to — 182® C. By pumping away the gas as it is formed, 
the temperature is easily reduced to — 200® C, and the liquid 
then remains quite tranquil, and has the appearance of so much 
water. 

Air may be liquefied in the same way, but the boiling point of 
nitrogen is somewhat lower than that of oxygen, namely — 193® 
C, so that when liquid air is allowed to boil away gradually, the 
reeidue becomes richer and richer in oxygen until nearly pure 
liquid oxygen is left. 

The compressed oxygen met with in commerce always contains 
a little air and some carbonic acid, and both pass into the liquid 
oxygen. The carbonic acid crystallizes out in the solid state and 
renders the liquid milky. It may, however, be filtered through 
paper, and is then perfectly limpid. 

To prevent the rapid deposition of hoar frost on the vessel con- 
taining the cold liquid, it has to be protected by an outward ves- 
sel, and the intervening space well dried. A beaker glass may 
be fitted with a varnished wooden cover and a smaller beaker to 
contain the liquid inserted through a hole in the cover, the space 
between the two being dried by a layer of phosphoric anhydride. 

Oxygen does not show any increased chemical activity in conse- 
quence of liquefaction. As already mentioned it may be filtered 
through paper without affecting the paper. It is powerfully 
magnetic. Poured into a saucer of rock salt it at once assumes 
the spheroidal state, exaporating from its surface, but quite tran- 
quil. If now it be brought near the pole of an electro-maguet, It 
will jump up, through half an inch or more, and adhere to the 
pole, looking like a blob of transparent ice. Of course it is not 
reallj solid, and as soon as the current of the electro-magnet is 
broken it falls down. Like iron it is attracted by either pole in- 
differently. 

As it it the only transparent element which is magnetic, its 
behavior to light is of great interest with reference to the electro- 



magnetic theory of light. According to that theory it would be 
expecte<i that light reflected from a plane surface of a transparent 
magnetic t)ody, when the reflected and transmitted rays are at 
right angles, would not be polarized in the plane of incidence as 
it is when the reflecting body is diamagnetic. Dewar has found, 
however, that light incident at the proper angle and reflected by 
liquid oxygen at — 200® C. is very completely polarized in the 
plane of incidence. 

Seen by transmitted light liquid oxygen, in a thickness of three 
or more inches, has a faint, but decided, blue tint. On examin- 
ing the transmitted light through a prism, the cause Is plain. 
There are several absorption bands, of which the strongest is in 
the yellow. These bands, as observed by Olsewski, and by Live- 
ing and Dewar who extended their observations into the ultra- 
violet, are identical in position with, but much darker than, the 
diffuse bands produced by oxygen gas. They coincide with cer- 
tain diffuse dark bands noticed by Brewster in the solar spectrum, 
and ascribed by him to atmospheric absorption because they were 
stronger when the sun was near the horizon than when he was 
high in the sky. The persistence of these bands indicates con- 
tinuity in the physical state of oxygen when passing from the 
gaseous to the liquid state. 

It was observed by Jannsen. and Liveing and Dewar* s observa- 
tions tend to the same conclusion, that the intensity of these dif- 
fuse bands, for a given thickness of the gas, increases as the 
square of the density. On the kinetic theory such a result would 
follow if the molecules of oxygen absorb the corresponding rays 
when they are under the influence of other molecules but not 
when in free path. For both the number of the molecules in a 
given thickness, and the frequency of their collisions, increase 
directly as the density. 

Furthermore, oxygen gas produces, besides these diffuse bands, 
certain absorptions consisting of rhythmical groups of fine lines. 
These, in the solar spectrum, are known as A, J9, and a; and it 
was Egoroff who identified these lines with the absorptions of 
oxygen gas. Their intensities appear to increase directly as the 
density, and may therefore fairly be ascribed to the action of the 
free molecules of oxygen gas. What becomes of these absorptions 
when the gas is liquefied ? Olsewski, looking through 80 milli- 
meters of the liquid, observed an absorption at the place of A, 
Liveing and Dewar, looking through six inches of the liquid, saw 
absorptions corresponding to both A and J9, but somewhat differ- 
ent from those due to the gas. As produced by the gas, A is a 
group of lines which are very close together on the less refrangi- 
ble side and are set farther and farther apart as they get more 
refrangible; so that the group when seen with low dispersion has 
the appearance of a shaded band with a strong, sharp edge on the 
less refrangible side, gradually fading away on the more refrangi- 
ble side. B is on the blue side of A, and is precisely similar to 
it, but not so intense, a is still more refrangible, and still weaker. 
The absorption of the liquid at the place of A is also a shaded 
band, but its shading is turned the other way. Its sharp and 
strongest edge is on its more refrangible side, and it fades away 
on the less refrangible side. The strong edge does not correspond 
exactly with the strong edge of Ay but is a little more refrangible, 
though still falling within the group. The band of the liquid 
could not be resolved, like A, into lines. The band correspond- 
ing to B is precisely similar, but fainter. It overlaps B, and has 
its strong edge a little more refrangible than that of B, It seems 
that we have in these bands the absorptions due to the individual 
molecules of oxygen, only modified in the way described by the 
change from gas to liquid ; and we should infer that the molecules 
of the liquid are still the same as those of the gas. 

There is more difficulty in determining the physical characters 
of oxygen than the facility with which it can be manipulated 



I/O 



SCIENCE. 



[Vol. XX. Na 503 



would lea4 one to expect. It 19 especially difficult to find suita- 
ble vessels for it. Tbin glass in one piece, like test-tubes and 
beakers, does very well, but thick glass and all kinds of cement 
are mostly cracked by cooling; and massive vessels involve the 
waste of a large volume of tbe liquid in the process of cooling them 
down to — 180** C. With some trouble, however, Liveing and 
Dewar have succeeded in measuring the refractive index of liquid 
oxygen, at its boiling point, for the D ray of sodium. They used 
a hollow prism with glass faces clamped together and made 
tight at the joints wich glycerine. The refractive index so found 
was 1.2286, somewhat less than that of water in the liquid state, 
which, near its boiling point, is about 1.82. 
The density of oxygen at — 182^ is 1.124. These figures give 



for the refraction constant, -- ^ 



-1 



= .1265. and for the cor- 

Oi" + 2) d 

responding refraction equivalent 2.024. The mean values of the 
constant and equivalent as found by Mascart and Lorenz for gase- 
ous oxygen are the same as those here given for the liquid. 

Ozone is more easily liquefied than ordinary oxygen, but is 
formed with a storage of energy, and in a concentrated state is 
very expli>9ive. When oxygen, ozonized in a Siemens^ tube cooled 
with solid carbonic acid and ether, is passed into liquid oxygen, 
the ozone is dissolved and imparts a deep-blue color to the liquid. 
The boiling point of oxygen is lower than that of ozone, so that, 
as the oxygen evaporates, the strength of the solution and the 
depth of its color increase. The last drop has a steel-blue color, 
and explodes spontaneously with violence. If a glass tube con- 
veying ozonized oxygen be cooled down to — 180° C , or nearly 
80, the liquid ozone may be seen condensing on the sides and run- 
ning down. It has been found impossible to collect the liquid, 
however, for no sooner have two or three small drops run together 
than they explode, shattering the vessel. 

It is certainly remarkable that a substance which, unlike many 
substances which are formed with a storage of energy, is so un- 
stable at high temperatures, should also be very unstable at low 
temperatures. Perhaps its instability may be connected with its 
powerful absorption of light, which is put in evidence by its deep 
color. What the form may be in which its excessive energy is 
stored, we can at present only guess at. Can it be that the three 
atoms, of which its molecule consists, rotate with great velocity 
about their common centre of mass in exceeding close proximity, 
and that a small impulse from without increasing the velocity as 
well as ^he distance of the atoms suffices to send them ofi^ in 
hyperbolic orbits to scatter destruction amongst tbe other mole- 
cules which they encounter ? This might be tbe case if the veloc- 
ity of the atoms greatly exceeds the velocity of agitation of the 
molecules on which the temperature depends. 



NEW DISCOVERIES AT BAOUSSi: ROUSSi:, NEAR MEN- 
TONE. 

BY THE MARQUIS DE NADAILLAY. 

I KNOW of no discovery touching pre-historic times more re- 
markable than those made in the caves of Baouss^ Rouss6. between 
Mentone and Ventimiglia, on the borders of France and Italy. 
These caves were first discovered in 1872 by Mr. Rividre. Since 
that time this learned gentleman has vigorously prosecuted his 
excavations,* and they have yielded numerous human skeletons, 
all belonging to the celebrated Cro-Magnon race, who at tbe end 
of the quaternary period, or perhaps at the beginning of neolithic 
times, ruled not only the south of France, but also all the Mediter- 
ranean shores. It is these same men we meet with under the 
names of Iberians, Ligurians, Sicanians, perhaps also under those 
of Pelasgians and Berbers. It is their bones that the brothers Siret 
found in the south of Spain, Professor Sergi in Italy, and Mr. 
Riviere at Baouss^ Rou8s6. 

All the bones, wherever found, show a great similitude. They 
are robust, and bespeak an athletic constitution and a large mus- 
cular power. The men were remarkably tall, the crania are doli- 
chocephalic, the tiblas platycnemic, but since Dr. Manouvrier's 

1 They are related at length in " L*Antlgiiit< de rhomme dans Urn AlpM 
marltimes.'* Paris, L B. BallllAre et file, IflSST. 



observations,' we cannot see there an inferior character. The 
cranium of the first skeleton found (an old man) measured 1,590 
cubic centimeters. The cranium of the woman found next to him 
1.450 cubic centimeters; but this last measurement is not quite 
accurate, on account of the decomposed state of the bones. 

The man had upon his head a net of small shells (AVxMa neritea)^ 
and bracelets of shells round his arms and legs. Near him Mr. 
Riviere collected more than 150 stone implements, and also numer- 
ous bones of mammals, birds, and fishes, evidently tbe food of 
these people. 

New discoveries quickly followed the first ones, and we always 
find a particular mode of inhumation, which. I believe, still exists, 
or lately existed, in some Indian tribes. Tbe bones of all the 
adults, after the total decomposition of the flesh, were painted in 
red with the help of peroxide of manganese or other substances 
frequently met with in the different caverns. 

Tbe last excavations took place in Februaay, 1892, in one of 
these caves, named Barma Grande. A communication made to the 
Academic des Inscriptions, March 4, 1892, Informed us of the dis- 
covery, at 8 metres below the level of the ground, of three new 
skeletons, a man, a woman, and a young subject whose dentes 
sapiential had not yet evolved. They had been buried on a bed 
of cinders, broken fragments of charcoal, remains of all sorts, 
evidently the hearth on which the family cooked their victuals. 
The boy wore a necklace formed of two rows of the vertebrae of a 
fish and one row of small shells. At different points hung pen- 
dants cut out of the canine teeth of stags, decorated with parallel 
striae. The man had alBO a necklace of fourteen canines of the 
stag, also striated. With the skeletons were found a certain num- 
ber of stone instruments, some of them finely worked, but none of 
them polished, and some bone implements of very gross fabrica- 
tion. 

The man was very tall, and, if we judge by the length of the 
thigh-bone (545 millimeters), his height must have exceeded two 
metres ■ (6 feet 6 mches). The boy, who had not yet attained bis 
manhood, measured 1.63 metres (5 feet 8 inches). We must also 
remark the extreme wear of the teeth, very apparent already in 
the boy, and which in the man extended to their very root. I 
have already said that the caves of Baoussd Roussd yielded numer- 
ous bones of mammals, but none of them belonged to the extinct « 
species, not even to the reindeer which is found in the south of 
France even at a late period On tbe other hand, no polished stone 
implement was ever found in these caves. We can therefore give 
these men a pretty accurate date, and place their existence, as I 
have said, at the end of the quaternary or tbe beginning of the 
neolithic times. One cave remains as yet unexcavated. It be- 
longs to the Prince of Monaco. Orders are given that the excava- 
tions shall begin next spring. If they produce anything of inter- 
est, I will not fail to report them to the readers of Science, 

Rougemont, Sept. 2. 



THE PREVENTION OF CHOLERA ASIATICA. 

BY HUGH HAMILTON, M.SC, M.D. 

The symptoms of cholera are so well known that it is a matter 
of common knowledge; however, to make the subject plain, it is 
very similar to Cholera Morbus^ well known to every American, 
which is due to indigestion and disorder from the eating of im- 
proper fruits or too large amounts of perfect raw fruit. In 
Cholera Asiatica there is vomiting, purging, cbill, sweat, death 
in a longer or shorter period. When Cholera Asiatica is epidemic, 
many of tbese lesser complaints of the digestive apparatus pass 
under its name, and, as a consequence, many remedies seem to 
cure the disease, which in fact is probably not Cholera Asiatica 
but Cholera Morbus, which is bad enough. 

' Dr. Manouvrier has shown thst pl&tycnemia is produced by long and 
hard work oontinaoasly acting on tbe mascles of tbe leg. It Is fonnd to a 
large extent in hard walkers, in populations living near the mountains. It is 
more frequent in men than in women; and it very rarely, if ever, exists in 
ohildren. 

* Tbe state of the bones precluded any accurate measurement, and com- 
parison, when ve r«aoh these extreme heights, is very difficult. The Museum 
of Fwis ponmei tha akeletoii of a giant who maMorod 2.14 metres, sod 
vhoM thIglhlMaM meamnd MB aUUmeten. 
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Bat to the science of the subject. The cause of Cholera Aaiatiea 
18 the bacteria, or vegetable fuugus, fouud in the body of those 
dead from the disease and in the ejections and dejections of those 
afflicted with it. These bacteria belong under the head of those 
peculiarly fatal to mankind. It assumes the shape of a comma, 
i.e. (,), or an S-shape. It belongs in the class SpirUUB^ i.e., 
S-shaped, but has been described by Professor Koch as Komma ha- 
cUlus, * Now this comma bacillus is found in the intestines of fresh 
cholera-corpses and in the dejections of those ill with the plague. 
This being the source of the disease, although not its origin, we 
readily see that we must study its habits of propagation; its 
physical characteristics upon certain organic matter; its behavior 
on living material. Then we can scientifically regard its preven- 
tion. 

It grows quickly upon a surface of gelatinous substances, and 
renders it after a while fluid. Looked at by a strong glass, capable 
of magnifying it 100 diameters, it looks like a funnel-shaped ring 
curled upon itself at the edges, if the gelatine or glue has been 
stuck with a needle. ' Upon the smooth surface of gelatine it has a 
rosy shimmer. It requires a beat of the human body to grow, that 
is, 98.5^ F. (37i^ C), so that it will not propagate at ordinary tem- 
peratures of the room. It grows on potato parings and pieces of 
bloody meat at 30«^ to 40*^ C. (86^ to 104^ F.), at IB*' C. (6^ F.) 
it ceases to grow, at 10® C. (50® F.) it exists, i.e., is not killed 
completely.' Just here the nature of heat and cold may be no- 
ticed. Cold, agreeably with most vegetable seeds or spores, 
merely places them in a state of non-germination, particularly if 
dry ; instances are easily brought to one's mind in a crude way by 
the vitality of the wheat, barley, rice, etc., ezxx)6ed to excessive 
cold, while in a congenial temperature and moisture they grow. 
Heat, however, when applied to the t)oiling point, destroys all 
germination ; because it is a rapid method of degeneration. Fur- 
ther, ibis comma baciUus is aerobic^ i.e., requires air or oxygen 
from the atmosphere to live. The bacilli are divided into classes 
that are a?ia-aerobic, «emi-ana-aerobic (?), and aerobic, meaning 
without atmospheric oxygen ; sometimes requiring oxygen and 
sometimes not free oxygen; the last as we have above stated. 

The method of discovering this commahacUlus in the dejections 
next engages one*s attention. It is easily cultivated under aseptic 
conditions upon a gelatine surface exhibiting the characteristics 
spoken of above. It is colored by the methpd known to all bac- 
teriologists, that of Professor Gram. 

Solution No. 1, a, watery solution of aniline oil; &, saturated ac- 
coholic solution of Gentian violet, a is made as follows : ~ 

Aniline oil, one (1) part; 
Distilled water, twenty (30) parts. 

Filter. To the clear filtrate (it must be shaken and filtered until 
clear) add 5 parts of the 6, i.e., saturated alcoholic solution of 
pure Gentian violet, to 100 parts of a, aniline water, made above. 
After drying on a little piece of Klass, the dejecta of a patient 
sick with Cholera Aaiatica spread very thin, and then immersing 
it in the solutions, mixed as above, for three (3) minutes, and 
then for three (3) minutes more in a solution, 2, made as fol- 
lows : — 

Iodine, one (1) part. i ^,^^.^^ 

Iodide of Potassa, two (2) parts, > ^ 

Distilled water, three hundred (800) parts. ) 

until all color seems to disappear; then dry the little glass and 
view under a microscope to 1,000 diameters; the comma bacillus 
will be larger than an ordinary comma (,). 

When we really find this comma bacillust then the patient has 
the epidemic cholera. Upon this fact is founded all the advance 
in our treatment of it. Here the scientific value of hygienic and 
sanitary regulations becomes apparent. Pardon me just here for 
referring to the recent work of Professor L. Brieger, the president 
of the Medical Section of the Imperial Institute for Infectious Dis- 
eases at Berlin, Germany, upon the immunity from the fatal 
effects of Cholera Asiatica which he has been able to produce in 
Ouinea-pigs. The microbes of cholera, technically cultures, were 

< Bert Klin. Woohensohr., 18S4, Mos. 81, 82. and 9^. 

« Dr. Carl Gnntlier's Bakterol: Leipzig, 1890. PI. viii., Fig. 4V. 

• Baktorol: Diagaos: Eiienl>erg, HAznbarg, 1801, p. S6tt. 



raised on agar-agar gelatine, put into peptonized meat-broth, and 
kept upon ice several days, then injected into the Guinea-pigs, 
about four cubic centimeters, for five or six days successively, 
when they could withstand the cholera cultures which, when given 
to other unprotected Guinea-pigs, quickly produced death.* Of 
course, this immunity of the mammal, Guinea-pig, presents a 
vista of relief by protection similar to that given to us by vaccina- 
tion from small-pox, and promised by ** Koch*s tuberculin " in 
the treatment of consumption (Tubercular Phthisis). We look 
forward to that day of scientific medicine. 

The careful, methodical German has been directed by his im- 
perial officers to be very careful in personal hygiene and to ob* 
serve to the letter the regulations in the case of those sick from 
Cholera Asiatica, while the doctors have been compelled to care- 
fully examine each case by the methods above given, and, if un- 
able to do so, to send some of the diarrhoeal fluids to the district 
police stations to be examined at once at government expense — 
so careful are they to determine what the disease really is. Then 
the patient must be isolated, his nurses rendered strictly a-septic 
before being allowed to leave the apartments, all the attendants 
to be washed in solution of carbolic acid twice daily, and the 
patient too. No eating, drinking, smoking, or anything in con- 
tact with the mucous intestinal tract, such as mouth or nose, al- 
lowed in anyone except under strict an^t-sepsis. 

By this means it has been possible to prevent the spread of the 
disease to another case, if discovered in time. This element of 
unu)ell, but not t72, persons with Cholera Asiatica is the problem; 
the half-sick ones damage to the utmost hygienic arrangements, 
and bring disgrace on the attempts of *' State*' medicine to pre- 
vent its spread. This brings one to the application in a more ex- 
tended sense of isolation or detention in quarantine of numbers 
of people. This is a troublesome problem to successfully solve; 
it is now taxing all the wit and wisdom of our land. We trust it 
may be successful. 

* The best disinfectants are: — 

1. Lime-water; a quantity equal to the amount of the stool and 
allowed to cover and remain upon it one hour. 2. Chloride of 
lime (small boxes) ; two tablespoonf uls on each stool and allow 
to remain on it twenty minutes before cleansing the utensils, then 
washed with lime-water. 8. A soft soap of potash, mixed with 
5 per cent of crude carbolic acid solution. This to be used for all 
vessels, clothes, clothing, both body and bed. 4. A one per cent 
solution of carbolic acid for bodily bathing of patient and nurses. 
5. Daily scrubbing the floor and furniture with lime-water, and 
two hours afterward* with a one per cent carbolic acid solution in 
the patient*s room. 6. A boiling of an hour of all clothing. 7. All 
the shoes, effects, etc., in the room of a patient either afflicted or 
dead from Cholera Asiatica shall be disinfected and not used for 
ten days. 

The conclusion of the matter is: — 

Live carefully ; keep away from those afflicted with the disease, 
except specially protected as aforesaid; keep clean; isolate the 
patient and his attendants. 

HAXTisburg, Penn., Sept 18. 



FLORIDA PITCHER PLANT. 

BT CHARLES B. PALMXa, A.M., COLUMBUS, OHIO. 

Among the many curious and interesting objects which came 
under my notice during a residence of several years in Florida, 
none interested me more than an insectivorous plant {Saracenia 
variolaris) which is common about Orange Heights, in eastern 
Alachua County. I have no reason to suppose that it is limited to 
this locality, but this is the only place in which I have observed 
it. It is a modest plant, seven or eight inches in height, growing 
in damp situations among the coarse grass of the pine woods. 

It bears a single radical flower, the most striking feature of 
which is the style, which expands into a broad umbrella, entirely 
enclosing the flower. But it is not of the flower, but of the 
pitcher-like leaf that I wish to speak. 

* DoutMb. Med. Woobensobr., 189*^ No. 81 (Autf. 4, 189S). 
' Regulations of Minister of Interior, Qermany, Aag. 1, 1892. 
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When the young leaf first makes its appearance, it is spatulate 
in form, with a simple notch on one side near the end, ranging 
upward at an angle of about 45 degrees. As the plant grows, 
the sides separate, forming a tube, while the notch increases in 
size and rotates in direction, until it becomes an ample opening 
ranging downward at an angle of about 45 degrees. At the same 
time the end of the spatula enlarges into a dome-shaped hood, 
the upper lip at the opening projecting well forward and down- 
ward over the lower. The tube is largest at the top, narrowing 
gradually to a point a short distance above the ground. The 
front or open side of the tube has a narrow rib, the rest of the 
circumference being round and smooth. 

Being unable to find in botanical literature any adequate ac- 
count of the manner in which this plant performs its remarkable 
functions of catching and devouring insects, I was led to make 
the study myself. Placing several of the plants in flower-pots 
for continuous observation, dissecting numbers of others in the 
woods almost daily, and continuing these observations during 
several different seasons, the little pitcher has come to seem like a 
familiar friend, and has yielded me an amount of pleasure and 
satisfaction that would seem incredible to any but a lover of na- 
ture. 

If one were to say that he had seen a tree which could catch 
and eat squirrels, rabbits, field-mice, etc., he would be set down 
as a bungling imitator of the celebrated Baron ; but here is a frail 
plant which we tread upon unnoticed, that actually captures, de- 
vours, and digests number of animals endowed with much greater 
activity, and doubtless with higher powers of perception, than 
any mammals. 

If the plant has any odor attractive to insects it is not percepti- 
ble to human olfactories. But when near the opening they seem 
possessed with a desire to enter, and the way is open and easy. 
At the edge of the opening they are seen to sip a secretion of the 
plant, and immediately hasten on to the interior. Here some of 
them will continue to eat ravenously until they are seized with a 
sort of palsy, causing them to tremble violently, release their 
hold, and fall into the liquid at the bottom of the tube. Others, 
after entering the dome, become frightened and endeavor to es- 
cape. And here is discovered one of the remarkable features of the 
plant — an arrangement clearly intended to deceive the unlucky 
prisoner. The hood projecting over the opening forms a dark 
background, while the opposite side of the dome is brilliantly 
lighted by means of more than a hundred transparent spots or 
windows. Just as a bird which has entered a room by a dark 
passage, beats against the window-pane, so the poor insect ex- 
hausts his strength at the windows of his prison, and finally falls 
exhausted — literally *Mn the soup." 

The bath seems to cure their palsy, for they invariably struggle 
vigorously to escape by climbing up the side of the tube. But 
the effort is vain. It seems remarkable that insects which walk 
u(X)n glass and other smooth surfaces at will can make no prog- 
ress here. The inner surface of the tube has a wonderfully 
smooth feel, and under the microscope is seen to be covered with 
very Hne hairs forming a nap in the downward direction. About 
half-way up the tube there is a change in the appearance. It 
looks ats if the lower part were wet and the upper dry, but the 
microscope shows that the appearance is caused by a different 
arrangement of the hairs on the surface. On the upper half, 
they appear like bundles of grain with the ends well spread. The 
purpose of this arrangement is not apparent; but having on one 
occasion found a larva at the half-way point, it occurred to me 
that possibly certain species had feet a*ble to traverse the lower 
half, and such would be stopped by the different arrangement 
above. However this may be, the insect which once enters this 
doubly and trebly guarded prison ** leaves hope behind.^* Even 
when rescued, he seems unable to resist the temptation to taste 
again the insidious nectar which leads him to his doom. Cut 
away the hood, and let a blade of grass down into the tube. A 
half-dead fly climbs eagerly out. Too weak to fly, he can be 
handled at will. Place him on the outside of the tube, an inch 
or more from the opening, with head turned away from danger. 
He staggers forward a few steps, stops and considers, then like 
the confirmed toper in front of a saloon, turns around and goes 



back for one more drink. At the first taste, he becomes erased, 
sips ravenously till the tremens comes on, and drops him down to 
certain death. 

The number and variety of insects disposed of by a single plant 
is astonishing. Every order is represented. One would think 
that a grasshopper, large enough to reach across the tube and 
almost close it up with his body and long legs, would have small 
excuse for being in such a place. But there he is slowlf dissolv- 
ing. Beetles, moths, larvae of numerous kinds, including large 
woolly caterpillers, all go the same way. The hymenoptera are 
represented by ants, but I have never found any species of bee, 
though I have searched diligently for that special purpose. 

The statements of certain botanists that the pitchers are "half 
filled with water containmg drowned insects,*' and that *' it is dif- 
ficult to believe that they have any connection with the economy 
of the plant,*' need revising. A chemical analysis of the fluid is 
wanting, but it is a secretion of the plant and not rain-water. 
The construction of the plant makes it impossible for rain to en- 
ter. Furthermore, I have seen a plant which had been cut off at 
the root send up a new leaf, mature its pitcher, secrete its fluid, 
and begin business, during a period in which no rain had fallen. 

In every healthy pitcher may be found insects still alive and 
struggling; others dead ; others farther down in the mass, coarsely 
broken up; and at the bottom only a pulp. The fact that the elytra, 
mandibles, and other hard parts of beetles, are dissolved with the 
rest, shows that the plant has remarkable digestive powers. 
Unlike animals, it has no means of rejecting unsuitable portions 
of food. Everything goes. The front door is always open, there 
is no back door, all sorts of visitors enter, none escape, every shred 
disappears. 

CURRENT NOTES ON ANTHROPOLOGY.— XV. 

{Edited by D. O. Brinton, M.D., LL.D.] 

The Antiquities of Catamarca. 

Among the mysterious civilizations of the New World which 
were extinguished before the arrival of the Europeans, that of 
the Province of Catamarca, in north-western Buenos Ayres, is not 
the least ditiicult of solution. In this region, over an area about 
four hundred miles square, the vestiges of a dense population are 
numerous, and there are abundant proofs that there prevailed a 
stage of culture definitely above that of the Pueblo dwellers of 
New Mexico. The ruins of stone- built structures are abundant, 
and are the only instances of such that we find east of the Andes 
in the whole of South America. They begin at a height of twelve 
to fifteen thousand feet, and continue down to the mesas and 
plains of the lowlands. From their positions and plans most of 
them were evidently defensive works, octupying points of van- 
tage, and with walls three to five feet in thickness. The en- 
trances are concealed or sometimes none exist, ladders having 
evidently been used by the inhabitants. They were acquainted 
with the use of copper, gold, and silver, made excellent pottery, 
wove fabrics with skill, cultivated maize extensively, and buried 
in mounds. 

An interesting but brief notice of these remains is published by 
Francisco P. Moreno in the ** Revista del Museo de La Plata,'' 
1891. He considers the remains are anterior to the conquest of 
the country by the Incas about 14.50. This is probable, but it 
would not militate against the evidence I have brought forward in 
my ** Studies of South American Languages,'" p. 54, that the na- 
tives of Catamarca were themselves of the same blood and lan- 
guage as the Incas. 

Central-American Languages. 

The Empress Catherine II. of Russia at one time planned pub- 
lishing specimens of every language on the face of the globe, but 
lost interest in her scheme, and dropped it before completion. 
When at St. Petersburg a year ago, I inquired about the material 
collected by her orders, but left unpublished. The Librarian of 
the Imperial Library could give me no information about it. 

Now, part of it arrives in a publication from Costa Rica enti- 
tled •* Lenguas Indigenas de Centre- America en el Siglo XVIII. 
MS. del Archivo de Sevilla. Publicada por R. F. Quardia y Juan 
Fernandez Ferraz. 1892.*' The editors do not state, and do not 
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seem to be aware, why thene twenty- one vocabularies were col- 
lected by a prieet in 1788; but I have no hesitation in attributing 
them to the desire to comply with the wishes of the empress of 
the Russias, and am sure it could be readily shown. 

Their publication is praiseworthy, and carefully made; but it 
does not offer any new material on Central-American dialects in 
the sense of new stocks. Two of the Maya dialects, the so-called 
Pupuluca and Subinha, are slightly different from those already 
known; and the language termed '^Lean y Mulia *' is the same as 
what we know from other sources under the more appropriate 
name Xicaque. The vocabularies include the Chapanec of Chiapas 
and several Costa Rican dialects, though the majority are branches 
of the Maya family. 

An Anatomical Criterion to Distinguish Male fron Female 

Skulls 

It has long been most earnestly desired to discover some ana- 
tomical feature which would enable us to distinguish the skulls 
of the sexes. Two years ago Virchow declared that all alleged 
modes of differentiation so far discovered were worthless. Very 
lately Dr. thiem-Cottbus, in the '^Archiv f<\r Klinische Chirurgie," 
Band 37, describes what seems a satisfactory craniological cri- 
terion of sex. 

The OS tympanicum forms part of the posterior wall of the 
glenoid cavity of the inferior maxillary, and also closes in front 
and below the bony meatus of the ear. It arises perpendicularly 
from the petrous portion of the temporal bone posteriorily, and 
turns backward, in the woman at about half the height of the 
mastoid process, but in man at a less height. In the male, the 
bone developes a sharp edge, which divides to form the sheath of 
the styloid process; but in woman this sharpened edge does not 
exist, the bone is rounded into a tubercular form, and the fossa is 
shallower and flatter. 

Thus, in the male this fossa-tympanico-stylo-mastoidea is small, 
and the posterior wall of the glenoid cavity extends so deep that 
it is not possible for the condyloid process to slip over it. In the 
female, it is so much more spacious that this feature alone will 
serve to distinguish the crania of one sex from the other; and it 
also explains the surgical fact that luxation backward of the in- 
ferior maxillary is observed only in women. 

An Etruscan Ritual Book. 

Before Rome was founded, the powerful federation of the 
Etruscans had spread an advanced civilization over central Italy, 
capping her hill- tops with fortifications, whose impregnable walls 
still bid defiance to time. But by the beginning of our era, the 
Etruscan people, and language and religion, had disappeared, 
leaving no testimony but their tombs. From these some five 
thousand inscriptions have been copied, but they tell us little. 
Not a single word of the language has been identified beyond per- 
adventure. 

The Etruscan religion profoundly modified that of Rome. They 
were a literary people, and in very early times wrote numerous 
religious books. These are referred to by Livy as works of di- 
vination, fatales Itbri, and by Cicero as books of ritual. Etru^co- 
rum riiwdea libri, or as Etruscan documents, chartce EtruMCB; 
and even in the latter's day, they were In use by the Roman 
priesthood. 

It seems an incredible piece of good fortune that one such 
Etruscan Ritual Book should turn up in fair preservation in the 
year 1801 ; but such seems to be the case. Two or three centu- 
ries, B.C., a mummifier of Alexandria bought a lot of waste paper 
and old rags for use in his business, and employed some of it in 
wrapping the corpse of a young lady. About 1849 her mummy 
was brought to Austria, and last year in her wrappings this 
Etruscan book was identified by Professor Krall. The Vienna 
Academy of Sciences has undertaken its publication, and on its 
appearance I shall return again to its curious history and char- 
acter. 

Ethnography of the Finns. 

>Ooe of the most interesting questions in the ethnic history of 
the north of Europe is that concerned with the origin and migra- 



tion of the Finns. They are ancient settlers, as they v^ere known 
to the Romans of the time of Tacitus as dwellers on the Baltic 
Sea. In language they are first cousins of the Magyars of Hun- 
gary and also of the Samoyeds of Siberia. Indeed, some main- 
tain that their name ** Suomi *^ is from the same radical as 
**Samoyed." 

Those resident in Finland proper rarely show any marked Mon- 
golian appearance, as I can say from personal observation ; but 
their strain is deeply Aryan ized. A much less familiar branch 
of them are the Sirieni or Syr'anen, who dwell in north-eastern 
Russia, on both slopes of the Ural Mountains, extending east to 
the valley of the river Ob. on which the town of Muji is one of 
their principal resorts, in latitude 65** north. 

This group has been carefully studied by M. Stephen Sommier, 
whose volume, ** Sirieni. O^tiacohi e Samoiedi delfOb." appeared 
a few years ago in Florence. From numerous anthropometrical 
measurements he carried out, he satisfactorily showed that the 
Sirieni are Germanized Finns, quite like their relatives on the 
Baltic, and differing widely from the Ostiaks and Voguls to the 
east. It is probable, indeed, that the Sirieni, who are much given 
to trading and wandering, are an offshoot of the western branch 
of the stock, rather than the eastern. 



NOTES AND NEWS. 



The sixth annual convention of the Association of American 
Agricultural Colleges and Experiment Stations will meet in New 
Orleans, La., on Nov. 15, as announced by the chairman of the 
executive committee. Titles of papers should be sent to C. F. 
Atkinson, Auburn. Ala., before Oct. 1. It is proposed to discuss 
the different subjects assigned to station workers for the Colum- 
bian exhibition. 

— A timely book is ** The Career of Columbus," by Charles 
Elton, M.P., announced by the Cassell Publishing Company. 

— Professor D. S. Margoliouth of Oxford has undertaken to 
translate the great Arabic geographical dictionary. 

— Q. P. Putnam*s Sons are about to publish a new edition of 
Professor F. W. Taussig*8 »* Tariff History," enlarged by about 100 
pages of new matter, including a discussion of the McKinley 
Bill. 

— Francis P. Harper will publish shortly a new and important 
edition of Lewis and Clarke*s ** Expedition over the Rocky Moun- 
tains," on which Dr. Elliott Coues has been engaged for some 
time. He is specially fitted for the task, and the index to this 
faithful reprint of the Philadelphia edition of 1814 will be of great 
scientific value. 

— Harper & Brothers will soon publish an interesting work by 
Walter Besant, entitled ** London," which will not be a history of 
the city as a body politic, but the story of the life of the people at 
different periods from the earliest historical records to the times of 
the Georges, and will be fully illustrated. 

— Edward Stem & Co.. Philadelphia, will publish at once **In 
Arctic Seas," by Dr. R. N. Keely, in which the author, who ac- 
companied in the capacity of surgeon the West Greenland Expe- 
dition last summer, gives an account of the incidents of the voy- 
age of the **Kite," conveying Lieutenant Peary's party to McCor- 
mick's Bay. 

— On Sept. 1. The Open Court (Chicago, III.) began the publi- 
cation of a series of article? by Mr. Charles S. Peirce, to be enti- 
tled ** The Critic of Arguments." (The word criYic here mea'ns an 
art, like logic.) This series will be devoted to a critical and his- 
torical discussion of the methods of reasoning. Mr. Charles S. 
Peirce is one of the most distinguished scholars and mathemati- 
cians of which America boasts. But especially in the depart- 
ment of modern logic has his work contributed, perhaps more 
than that of any other living investigator, to the permanent ad- 
vancement of science. The results of his thought are, however, 
for the most part locked up in the proceedings and reports of 
learned societies, and now for the first time, in jH^e Open Courts 
are they to be presented in a less rigid and technical form, and 
made accessible to all who place a value on right thiftking. 
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ANCIENT MEXICAN HERALDRY. 

BY AONKS CRANE. 

There can be do more striking instance of separate evo- 
lutions on the same plane of thought in different grades of 
culture than the independent development of a system of 
heraldry, or ** armory" as it should be rightly called, in 
the western hemisphere by the aborigines of ancient Mexico 
long anterior to the epoch of the Spanish Conquest in 1521. 
It was based, like the heraldic systems of Europe, on per- 
sonal distinction in battle, which seems to have been origi- 
nally the sole source of ennoblement among all people, and 
possessed the same intent to blazon forth personal exploits 
and record individual achievements. 

It may seem a strange anomaly to refer to the *' coat ar- 
mour" of painted warriors not overburdened with clothing, 
adorned with labrets, nose-crescents of gold and other bar- 
baric ornaments, whose personal prowess in warfare was ex- 
erted to capture their enemies alive in order that they might 
be offered as living sacrifices to the gods of the victor in the 
combat. Tet we have the authority of Logan, the historian 
of the '^Scottish Gael," for the statement that so late as 1644 
the Highlanders under Montrose fought divested of most of 
their clothing at the battle of Tippermuir. It is equally true 
that the war-shields and gala-shields of the ancient Mexican 
warriors were ** charged," in many instances, with ** ani- 
mate designs " and various emblems recording the gallant 
deeds of arms, of the individuals who bore them, and the 
distinctions and '* augmentations " granted them in recog- 
nition thereof by their so-called ** emperor" or chief-priestly 
ruler. In others, again, they carried phonetic symbols 
rudely expressing the name and rank of the owner, like the 
*' canting arms" or armes parlantea which formed the 
larger proportion of the early coats in European heraldry 
with as great an effect as the spear in the much discussed coat 
of Shakespeare, the padlocked heart of the Lockharts, the 
four emblazoned hands of the Quatermaines. the three cocks 
of Cockaigne, and the whelk shells of Shelley. A similar 
canting-shield was carried by the leader of the Tlaxcallan 
forces wbifti accompanied Cortes on bis way to Tetzcoco. It 



is depicted in a native chronicle as exhibiting a monstrous* 
face with eyes borne on the palms of severed hands and 
belongs evidently to the same category. The name of this 
Tlaxcallan ruler, Maxixcatl, is expressed in the same pictorial 
record by the hieroglyph of an eye on the palm of a hand, 
and the symbol for water which yields in the Aztec or 
Nahuatl language the elements nta, tx, atl from maitl^ hand ; 
ixtli, eye; and atl, water. It is obvious that the elements 
maix are conveyed by the eyes on the palms of the severed 
hands on the shield to which we refer. 

Much that is both interesting and suggestive on this sub- 
ject will be found in the remarkable memoir *' On Ancient 
Mexican Shields," from which this example is taken, con- 
tributed by Mrs, Zelia Nuttall, special assistant in Mexican 
archaeology of the Peabody Museum of Cambridge, Massa- 
chusetts, to a recent issue of the "Internationales Archiv 
for Ethnographie," Vol. V., Part I., 1892. It gives full 
details with colored illustrations of the heraldic devices on 
war-shields and gala-shields borne in religious dances as 
Ogured in various native MSS. and Codices, described in 
the Spanish inventories, or d«^picted on ancient Mexican 
shields still preserved in the museums of Mexico City, 
Vienna, Stuttgart, London, and at Castle Ambras in the 
Tyrol. The supplemental accounts derived from native 
sources and old Spanish chronicles of the system of rewards 
granted by the chief ruler to successful Mexican braves in 
savage warfare are of special interest and value. 

This system was, to say the least, peculiar. The neophyte 
went forth to battle clad in white raiment, with a blank 
shield. On capturing an enemy alive he was granted the 
privilege of painting his body yellow, his face r^d and his 
temples yellow, and the right to wear a colored uniform and 
a shield to match his war-paint. The Mexican war-shield 
was round, like the Highland Targe 

'* Whose brazen studds and tough bull hide 
Had death so often dashed aside, ' ^ 

and described by bards more ancient than Sir Walter Scott 
as painted red, spotted, varied, or chequered. In Old 
Mexico the capture of two foes was rewarded with a more 
elaborate costume, a gold yacumetz or nose-crescent and a 
shield decorated with feather pellets. The warrior who 
took three prisoners alive received a wooden shield with a 
border of blue, the royal color, or one displaying parli-col- 
ored stripes with a fringe attached to it. Further captures 
were rewarded with ornaments of gold, or precious stones, 
and the images of these quartered on the shields *' in aug- 
mentation " record the nose-crescents and labrets won and 
worn by those who had performed such signal deeds of 
valor.^ One shield bears four, and another ten of these de- 
signs which present some resemblance to the thirty-seven 
crescent shaped ornaments of beaten gold adorning the mag- 
nificent feather headdress of the time of Montezuma described 
by Mrs. Nuttall in the first number of the first volume of 
**The Peabody Museum Papers." They recall, also, the 
buckles considered by recent authorities on European 
heraldry as a military badge, one of which is actually borne 
on the shield of the Pelhams, Earls of Chichester, to com- 
memorate the ancestral share in the capture of King John 
of France at Poictiers. In the same manner a negroes head 
is quartered on the family shield of a '^ highly well-born " 
German family as a record that an ancestor took prisoner a 
black princess during one of the crusades. 

> It would be InterestiDg to know If the additional labreta and nose- 
ereacenta were quartered on the alUetd becaose of the personal InconTenienoe 
of weartaif more than one of tbm^ diattnctiomi. 
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Thus, simultaDeously with the knights of old in Europe, 
the warriors of ancient Mexico '* obtruded the blazon of 
their exploits on their company.*^ Mrs. Nuttall gives the 
Aztec word totopcUitoa as the equivalent of *' to blazon 
forth or proclaim one^s own praise/' and states that the 
Nahuatl word for gala-shields was totopchimalli. It is 
further evident from her researches that the ancient Mexican 
shields proclaimed their owner's achievements as effectually 
as the *^coat of seas strown with palm-clad isles'' granted 
to the great navigator, Columbus, the towns with spires and 
belfries" of the conquering Cortes, and the '* augmenta- 
tions " and '* supporters" granted to the father and all the 
descendants of the African explorer. Captain John Speke — 
running water superinscribed *'Nile," with a crocodile for 
crest, and a crocodile for dexter and hippopotamus as sin- 
ister supporters. As a modern example of recognition of 
noble achievements in the less adventurous paths of science 
we may cite the bizarre shield of Sir John Herschel emblaz- 
oned with the astronomical sign of the planet Uranus, '" a 
forty-foot reflector," observer*s house, and other parapher- 
nalia. It may be added that the gruesome emblems por- 
trayed on the shields borne by the chief -priestly warriors of 
the Aztecs were as significant of official functions as the 
mitre so often quartered in our episcopal arms. 

Many of the heraldic emblems of the ancient Mexicans re- 
call those of Europe — ''the eagle's claw on an azure field 
borne by the sub-chiefs known as the ''daring eagles," blue 
serpents on a red field, the tiger's leg shield the insignia of 
an order of chivalry carried only by the daring oceolotl or 
tigers a "crack corps " clad in oceolotl skins. There is the 
death's head shield of the "emperor" Tizoc, the allusive 
feather- pellet shield of the war-god, Huitzilopochtli, bearing 
reference to his mythical origin from a tuft of humming- 
birds' feathers; the shell on that of the hero-god, Quetzal- 
coatl, which reminds one of the three escallops quartered on 
the coat of Darwin. The cross, often quartered on the shield 
of Quetzalcoatl, was symbolical to the native mind of winds 
blowing from the four quarters of heaven. In Mexico, we 
are told, the gods were represented with emblematic shields. 
The rain-god, Tlaloc, with a water-lily on a green field, the 
death goddess with cross-bones on a red field. This is not 
altogether surprising for, in many instances, they were the 
deified chief-priests and supreme war-lords of bygone genera- 
tions. In this connection we may recall the fact that coat- 
armor was assigned to the Saviour and the twenty six quar- 
terings emblazoned on an escutcheon in Mayence cathedral, 
and also the coats "granted to ennoble" the disciples by 
European heralds. (1.) 

There is Mr. H. H. Bancroft's authority for the statement 
that Montezuma bore into battle " a banner with the strange 
device " of an eagle with beak and claws of gold swallowing 
a serpent, on an azure field. This was perhaps the first in- 
stance of " spread eagleism " on the continent of America. 
It was emblematic of the myth concerning the foundation of 
the peublo of Tenochtitlan in the valley of Mexico, and the 
design still forms the national arms of the modern republic 
of Mexico. 

Animal designs are of frequent occurrence, and, like many 
of those employed by European heralds, are just as great a 
puzzle to the bewildered zoologist as the live lions at '^ the 
Zoo " to that sceptical official of the Herald's College who 
said he had " tricked" too many lions in his day not to know 
the real anim&l when he saw it. One of the most remarka- 
ble of the Mexican emblems is that of the blue monster out- 
lined in strips of beaten gold, rampant on a rose-red field of 



the beautiful feathers of the roseate spoon-bill {Platalea 
ajaja)^ the use of which was restricted to the decoration of 
idols and supreme rulers. This fine shield was rediscovered 
by Mrs. 2ielia Nuttall last summer, preserved, with other ob- 
jects, in a case labelled "Transatlantic and Oriental curiosi- 
ties," in the castle of Ambras, near Innsbruck, in Tyrol, 
where it has found a home for the last three centuries. This 
historical shield has been clearly identified by her as that 
described in the Spanish Inventory of 1596, which formerly 
belonged to the Archduke Ferdinand of Tyrol, and as one of 
the shields presented by Cortes to the Emperor Charles V. 
It bears traces of the former existence of a fringe of the long 
tail-feathers of the Quetzal, the use of which was also re- 
stricted to supreme rulers in ancient Mexico. The device, 
which is accompanied by the native picture signs for fire 
and water, may represent either the blue oceolotl or the 
Ahuitzotl, a fabulous aquatic monster dreaded by the Mexi- 
cans. It bears a striking resemblance to the " heraldic wolf " 
of the twelfth and thirteenth centuries. The shield is cer- 
tainly a gala shield, and could only have been used by a 
war-chief of the highest rank. It is the best preserved ex- 
ample extant, and, to quote the exact words of our authority, 
is '^ the only one possessing a valid, if shadowy claim, to be 
that shield of Montezuma, which documentary evidence 
proves to have once formed part of the famous collection of 
historical armor of the Archduke Ferdinand, nephew of 
Charles the Fifth." 

Another shield of wood, inlaid with turquoise and shell 
mosaic, was also found at Ambras. Since attention was 
called thereto by a communication addressed by Mrs. Nut- 
tall to the Anthropological Society of Berlin {Zeitachrift fur 
Ethnologic, 1891, p. 485), this valuable relic has been re- 
moved to the Imperial Ethnographical Museum of Vienna, 
which also contains the historical piece of ancient Mexican 
feather work which Mrs. Nuttall has elsewhere shown to be 
a royal diadem or head-dress of the time of Montezuma, 
although it was originally described as a standard or banner 
by the late Professor F. von Hochstetter, who first recognized 
its value and ensured its preservation. 

The centre or boss of a second specimen of an inlaid tur- 
quoise mosaic shield is exhibited in the Christy collection in 
the Britisli Museum, where it is named, on what authority 
is not known, a Mexican calendar; but Mrs. Nuttall is enabled 
to state from personal examination that it is not a calendar, 
and bears none of the symbols of the Mexican year. In all, 
Mrs. Nuttall's industry and acumen have resulted in the 
accumulation of figures or descriptions of hundreds of Mexi- 
can shields from native and Spanish sources. Not more than 
six specimens are actually known to be preserved in the 
museums of the world. Her researches throw fresh light on 
the status of the ancient Mexicans and their somewhat bizarre 
semi-civilization. 

Colonel Garrick Mallery, in his interesting work on "The 
Pictograpbs of the American Indians," reproduces native 
representations of North American Indian chieftains on the 
"War Path," carrying shields bearing the totem of the 
tribe, a very useful distinction when different tribes unite in 
raiding, as we know to be still the custom. We believe, 
however, that Mrs. Nuttall's memoir on " Ancient Mexican 
Shields" records the first evidence of heraldic emblems 
borne in tlie western hemisphere "as boastful records of in- 
dividual achievements." We are not aware that any evi- 
dence has been discovered of the hereditary use of heraldic 
devices in ancient Mexico, although there are frequent 
references in her various and important publications to native 



17-6 



SCIENCE. 



[Vol. XX. No 503 



genealogies accompanied by portraits of pilhua =the beads 
or founders of large families as found recorded in native 
MSS. It is more probable that in a state of semi- barbarism 
individuals bad to earn and win tbeir own distinctions. No 
hereditary surnames were in use among tbe Mexicans ante- 
rior to the Spanish conquest. It is stated in a recent treatise 
on European Heraldry^ that some of the peasants of the 
Jura Mountains did not possess them so late as the Election 
of 1789. We learn from the same authorities that surnames 
did not come into general use in Europe until after the 
second crusade of 1147, which gave such an impetus to the 
bearing of coat armor and heraldic insignia in general. In 
this regard it is interesting to note that it was to the inter- 
tribal wars waged in Mexico solely for the purpose of secur- 
ing human victims for religious sacrifices that we can trace 
the development of Mexican heraldry. The independent in- 
vention and use of heraldic insignia in the New World is but 
another proof of the truth of the dictum that human nature 
is very much alike all the world over. 

BriftitOD, Bngland. 



GAY HEAD. 



BY P. B. UHIiEB. 



The steady flow of modern travel has opened an easy way to 
the delightful island of Martha's Vineyard, where the socially in- 
clined may enjoy the advantages of summer schools of science, 
or participate in the exercises of tbe camp-meeting within spa- 
cious and airy pavilions. Here the artist finds a prospect of varied 
color, with long vistas of cliif and sea and sky standing forth in 
surpassing loveliness and inviting an effort to place on canvas bis 
richest and brightest tints. 

To tbe student of nature, however, there is access to an ever- 
increasiog store of facts. The more he investigates the structure 
of tbe region, with its assemblage of creatures and plants, or 
views the struggles of atmosphere, land, and ocean to maintain 
an equilibrium, tbe more he finds himself beset by perplexing 
questions, which will not be answered at his bidding. A riddle, 
as yet but partly solved, lies involved in that wonderful piece of 
earthy structure called Gay Head. Here, at the western ex- 
tremity of tbe island rests a huge pile of sand, rock, and clay, 
more than one hundred feet high, tinted with numerous vivid 
colors, which have been the wonder and delight of the voyager 
ever since the discovery of the country. The sparse settlement of 
the island has as yet produced but a short chapter of the history 
of its people; but tbe record of nature^s changes and disturbances, 
which have affected the land and sea, would fill large volumes. 

To one series of these changes, belonging to its geology, we 
would now direct attention. The greater part of the island shows 
evidences of having been submerged five times beneath tbe 
waters. At each emergence from tbe water, an increased thick- 
ness was given to tbe body of tbe land, so that at the beginning 
of tbe last glacial period it stood on the western side at a level of 
not less than two hundred feet above the surface of the tide. 

At the close of that period and chiefly remaining to the present 
time, a deep deposit of fine sand, boulders, gravel, and broken 
stones, from ten to twenty-five feet in thickness, covered tbe 
upper slope of the ridge. The Potomac Clay, which forms the 
inner and also the lowest descending divitfion of the deposits rest- 
ing here, rises like a central core to near tbe summit of this hill. 
As most of the other members below the glacial deposits are 
either absent from, or only feebly represented on, the upper sur- 
face of the clay, a thin bed of sand and other glacial material 
forms the superficial covering. On both slopes of this ridge, the 
west and the east, the column of geological formations is present, 
although not in fully unbroken continuity, the Cretaceous Green- 
Sand Marl having not been found on tlie eastern slope by the 

> A TrentlM on Heraldry: Brttteh and Forelfn. By Jolm WoodwarOf 
F.8.A., and the Ute Oeorge Burnett, LLJk (Lyon Ktnff at Arm»\ W. A K, 
Ji^inston, Kdinborfli, 1891. 



writer. On this side, however, the Raritan Formation, previously 
defined in Maryland as the Alternate Clay-Sand group, displays an 
exceedingly fine exposure, with the strata and laminated layers 
in original order. Here, also, it is enriched with the same plant 
fossils and lignitic wood so characteristic of these beds on the 
Raritan, Severn, Magothy, and other rivers of New Jersey and 
Maryland. 

No evidences of mountain-folding appear in any part of the ele- 
vated division of the land. Tbe underlying member which de- 
scends deep below tide, is the Variegated Potomac Clay, and this 
forms the foundation for all the other formations in their usual 
order of superposition. 

Deep denudation and erosion followed the completion of the 
Potomac Clay, and it was cut to below the line of present low tide 
at tbe localities now occupied by Menemsha, Sqnibnocket and 
Nashaquitsa ponds. The broken surface of this clay and tbe 
presence of the Raritan and other beds above it on the low hills 
of Menemsha Bight, show how deeply tbe Potomac formation waii 
here degraded before the next succeeding formation was 
laid down. Consequently in early Cretaceous time a high plateau 
of the clay was carved into sloping reliefs which had their roost 
depressed surfaces spreading away towards the east and south. 

The steep side of the island is on the west, and here it is that 
the modern surf has cut away large tracts of the ancient bluff. 
On the Gay Head division the sea has been digging away the 
cliffs at the rate, it is said, of sixteen to twenty feet in a year. 
The stretch of l>ouIders called the Devil's Bridge, lying at a dis- 
tance of fully half a mile from the present beach, shows where 
the outer border of the bluff formerly stood. The Potomac Clay 
not only extends out that far at the bottom of this shallow shelf 
of Vineyard Sound, but we are told that it sticks to the anchor in 
tbe channel which now runs on a course more than two miles 
distant from the present beach. A searching survey ought to 
show that this clay underlies the Elizabeth Islands and stretching 
away south-west passes under the borders of the mainland of 
Massachusetts and Rhode Island, and from thence under Long 
Island and Staten Island to beneath the lower clays of New Jer- 
sey. 

The section as it is now exposed in the less-disturbed bluffs of 
G^y Head shows the Variegated Clay near the beach in strata or 
arched beds from three to more than ninety feet in thickness. 
The undisturbed upper part of this member is sometimes a whitish 
or red clay, and is often more or less mixed with sand. 

Immediately above this, but not on the summit of the clay, 
rests the group for which we now offer the name Raritan Forma- 
tion, from the river on the shores of which it is so extensively ex- 
posed. It consists of a few feet of brown, coarse sand at base, 
which is sometimes indurated into a moderately coherent sand- 
stone. Above this is a bed, two or three feet thick, of white 
sand locally streaked with white clay. Over this the laminated 
sands, black and gray, charged with lignite, and parted with fine 
white sand, rise up into thin layers of a paler clay which alter- 
nates with seams of the white sand. This clay appears more 
massive in some sections of the bluffs, and occasionally forms a 
homogeneous stratum, from three to five feet thick. Next above 
this is a most conspicuous stratum of disintegrated granite, 
which is a kind of coarse rock-fiour, white on the weathered sur- 
face, but gray in the covered mass. It forms a bed ranging from 
ten to more than fifteen feet in thickness. This forms the su- 
perior member of the group, while the whole Raritan Formation, 
as here recognized, reaches a maximum thickness of about fifty 
feet. 

Next higher in the bluffs rest tbe ferruginated remnants of the 
Cretaceous Green-Sand Marl. The great body of this deposit ha^ 
slipped down or been overthrown upon tbe steep side of tbe cliff ^ 
facing Vineyard Sound. It appears in three separate piles, stretch- 
ing from near the summit of the projecting buttresses down to 
the l)each. Tbe only part of it now remaining near the line of 
its original position is represented by a few inches of altered 
brown sand, in patches. These are the vestiges q|r the thin edge 
of tbe stratum which stretched out towards the sound, and which 
terminated in a bed eight to ten feet thick in modem time. 
Ei|^ly or more feet^twards it is a thick body of dark-green 
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6aDd, resting in one place on end, and much mixed on the sur- 
face, sides, and end with gravel and fossils belonging to later 
formations. Bones of whales and fragments of shells of the 
Miocene Formation have settled into its broken surface ; but in 
the unmixed interior of the mass, it has yielded to me soft casts 
of Orypkea and Cucullea, hard fragments of the bones of reptiles, 
with coprolites, and teeth of the shark Otodua. The component 
materials of this marl agree with those of the Lower Marl of New 
Jersey, and, like the latter, rest directly upon the upper member 
of the Raritan Formation. 

The Miocene Formation, so far as my own observation ex- 
tended, is broken up, and so mixed with the drift at the base of 
the glacial deposits near the surface that the only evidence of its 
former presence here, below the belt of conglomerate, resides in 
the presence of vertebrce of Cetacea, fossil shells, and eome teeth 
of sharks. 

On the surface is the fine pale sand, forming a loose bed, under- 
laid by about two feet of pebbly conglomerate which rests in a 
bed of broken rocks, gravel, and boulders. The sand is spread 
thickly over most parts of the island, and along the western rid^e 
it is set with granitic boulders measuring occasionally twelve 
feet in length and width by six to eight feet in thickness. 

The whole Gay Head promontory is a scene of disturbed equili- 
brium, where the beds of rock-derived material have been soft- 
ened by atmospheric agencies, pressed down by a load of stone 
and gravel, undermineVl by oceanic strokes of oceanic surf, and 
let down into gullies by trenching storms of rain. 



LETTERS TO THE EDITOR. 

0*« Oorretpondentt are requested tob€<u brief cm po»»ibU, The wriier't name 
iehtaU otuee required <u proof of good faith. 

On request in advance^ one hundred oopiee of the number containing hit 
eommunieation will befumiahed free to an^i eotre*pondent. 

TKe editor will be glad to publish any queriea covuonant with the character 
of the Journal. 

A Mountain-Top Experience. 

FREM029T Pass, Colorado, is 11,540 feet above the sea. To the 
east rises a peak by a rather steep slope, perhaps 2,000 feet 
higher. Its eastern slope is precipitous. 

On Aug. 18, alone, I reached the summit of this peak. It was 
noon. Several miles away to the north a heavy thunder-etorra 
was raging, while far to the west was another. AVitbin a mile 
or two a massive cloud had formed between the lower mountains 
which shut in a gorge. I stepped to the very highest point of the 
peak. My contemplation of the extraordinary view afforded me 
v^as disturbed by a sharp buzzing as of t>ees seemingly beneath 
my hand which rested on the bulky pine sliver serving as my 
staff. But on lifting my hand I found no bees large or small. 

As the buzzing continued, I vainly scrutinized the stick for 
signs of life. I then indifferently concluded that it was possibly 
caused by some boring insect in the wood. That settled (?), I 
lifted a large roundish rock to toss into the chasm below, when 
it, too, buzzed or crackled in my hand at a score of points. Close 
inspection revealed no bees or bugs on that rock. Can it t)e. I 
asked, that this rock is crackling from the change of temperature 
occasioned by a change of position? At that moment, the 
"bees'* were swarming in my hat. Snatching it off, I was 
searching it for the buzzing things when they seemed to throng 
my hair. Immediately on raising my hand to my head the puz- 
zling mystery was solved, as the strong flow of electricity fairly 
tingled and buzzed through my fingers, and, looking up, I saw a 
cloud forming overhead. I was acting as a lightning-rod to that 
mountain-peak. Ignorant of my possible safety or danger in the 
involuntary experiment, I lacked the valor or scientific devotion 
to prolong it. Securing my box of flowers and that buzzing staff, 
I discreetly retired some distance down the slope from that sum- 
mit surcharged with possible electrocution if I remained. Ere I 
reached the pass, two hours later, the storm from the north had 
reached the peak, and soon that rocky summit was whitened with 
■now, while hail and rain fell in the pass. 

During my descent, while the thunder-cloud rapidly approached 
the peak, a strong wind blew through the pass directly toward 



the cloud until light rain began to fall. Is my experience as 
given a common one ? Was it a dangerous one ? 

O. C. Chablton. 

Denton, Texas. 

The Gemination of the Lines in Mars. 

As far as one can judge from newspaper reports, the recent ob- 
servations on Mara render certain the existence of the curious 
Schiaparelli lines, but as yet nothing has been seen of the doub- 
ling, or gemination, which has been claimed. If this negative 
result shall be sustained by the accounts yet to come from obser- 
vatories in lower latitudes, there still remains the interesting 
question. How did such a mistake come to be made ? 

A bit of personal experience will, I trust, be pardoned, since it 
points to what seems to me the explanation of the error, if one 
exists; at least, il shows the existence of a vera cati»a able from 
single lines to produce double ones. The lens in my left eye pos- 
sesses the power of double refraction. If I clo?e the right eye and 



look at a line drawn obliquely, thus 



the paper being held 



No. 1. 



squarely in front of me, I see nothing peculiar; there is to me, as 
to anyone else, only one ordinary black line. But if the line 



slopes thus 



I see two lines 




the lower one being 



No. 2. 



No. 8. 



decidedly less deeply black than the other. As I now hold the 
paper, the bottom towards me, No. 1 appears as a single line, 
No. 2 as a double one, like No. 3. If now I turn the side of the 
page towards me, revolving it through an arc of 90^, No. 1 shows 
double and No. 2 single. 
If I draw a set of single lines as below 




NO 4. 



and look at them with both eyes, or with my right eye alone, I 
see only so many single lines ; but if I close my right eye, then 
with my left I see ten lines, each original line being geminated by 
a fainter one exactly parallel, and pretty close to it, as in No. 5. 




NO. 5. 

If now I turn No. 4 to the right or left, the double images will 
approach each other, and at the same time slide by each other a 
little until I have turned the paper 00^, when the images will 
coalesce, each line appearing sharply defined, single, and very 
black, except at each end, where for about ^ of an inch the color 
will be fainter and the line less sharply defined. I can vary my 
experiments in many ways, each time getting the well-known 
phenomena of double refraction. 

The application to the lines in Mars is vegr simple. If a person 
possessing an eye with this power should see the planet*s image in 
the teIe8coi)e, and be able to perceive the Schiaparelli lines, he 
would see each accompanied by a twin line of the same length, 
but not quite so sharp and distinct. If the lines ran, as in No. 1, 
from north-west to south- east, he would not see the secondary 
ones, but if his other eye chanced also to have a double refracting 
lens with axis at right angles to the first, he would then see the 
secondary lines in the same way. 

I know, from my own experience, that one may possess this 
power without being conscious of it. I discovered it only when 
experimenting on single vision. In ordinary use (i. e., with both 
eyes) 1 cannot perceive any indication of it', the greater illuminat- 
ing power of the ordinary ray^ plus that of my other eye, com* 
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pletely conceals the secondary image. I have no doubt that if I 
should look at Mars through an instrument powerful enough to 
show the single black lines, I should rediscover the twin line of 
each, that is, if I used the polarizing eye. 

I presume others have noticed this power in themselves, or dis- 
covered it in other persons, but I have not happened to come 
across such. One can easily test his own eyes, by making a fine 
black dot on a piece of white paper and examining it with one 
eye at a time. If he possesses this power, he will see two dots 
pretty close together, one much darker than the other. Then let 
him revolve the paper; the paper will go around, but the dots 
will retain their relative position. If, for example, the secondary 
dot is to the right of the other, it will stay to the right, however 
much the paper is turned. It may be necessary to move the 
paper nearer to or farther from the eye, but if the double-refrac- 
tive power is there, it will soon be found. C. B. Warhino. 

Park Lupin, Aug. 29. 



The Aurora of July z6. 

The various accounts of this aurora which have come to ray 
notice contain no mention of a band or curtain formation. Tbey 
all agree in describing the aurora as simply an arc of light, with 
well-marked streamers of more or less brilliant coloring. I append 
a description of an appearance, not already noted, which was ob- 
served by me in Mechanicsburg, Pennsylvania. 

The day had been cool and fair, and after sunset only a few 
clouds could be seen in the north. About nine o'clock a faint 
auroral arc was visible, and later a brilliant white ray shot out 
from the north-west and extended bejoad the zenith. Nothing 
more of note occurred for an hour. By this time the clouds had 
disappeared, with the exception of two small stratified bands, which 
hung low in the north. They were parallel with a narrow open- 
ing in line with the horizon. At 10.15 this space became bril- 
liantly lighted, the color changing between green and pink. Then 
from the eastern edge of the space a brighter and intensely green 
light spread rapidly westward, and apparently descended from 
between the clouds, assuming the shape of a band in folds or 
waves like a banner in a breeze, as those who have seen this ap- 
pearance in more northerly latitudes describe it. When the band 
became well defined, it grew stationary and the green light in- 
creased in intensity; and then occurred a magnificent electrical 
display. From the upper edge a bright pink light sufifused down- 
wards until it almost overspread the curtain, when it paused ; and 
for a few seconds there was presented a pink banner, edged with 
a regular but narrow border of bright green, in stationary folds or 
waves. Yet there was no progressive wave-motion observed, as 
seems common to this phenomenon. The formation was repeated 
after a time, but very indistinctly. As nearly as could be esti- 
mated, the entire occurrence could not have lasted more than ten 
seconds. W. M. Stine. 

Athens, Ohio. 

The Ancient Libyan Alphabet. 

In Science, Aug. 19, Dr. Brinton treats my equation of Finagh 
with Phoenician as '^ fanciful," and traverses my assertion that 
the stress falls on the root fin. The equation may be fanciful, 
but the assertion, stigmatized as '* utterly incorrect,** is absolutely 
true. Dr. Brinton says that the stress ** falls on the last syllable, 
and not on the penult (see Hanoteau, * Grammaire Tamachek,' 
p. 5)." From this t||e reader might suppose that the French 
scholar was on Dr. Brinton's side, and accented the word on the 
last syllable. Such is not the case. Hanoteau does not accent 
the word at all, makes no remark on its accentuation, and in his 
grammar nowhere refers to the question of accent. It is Barth, a 
supreme authority on a point of this nature, who always accents 
the word on the penult, as already stated by me. What Dr. Brinton 
appears to have mistaken for an accent in Hanoteau (p. 5) is not 
an accent, but a diacritical mark used by him to distinguish the 
'*r grassey^'* answering to the Arabic ghain from the soft r 
(r' and r), and in the same way to distinguish the deep gutteral k 
(q) answering to the Arabic qpf from the ordinary k (k' and k). 
Hence he writes tiflnar\ the mark falling, not on the final vowel 
a, but on the final consonant r, which he means to be pronounced 



as with the Northumbrian hurr, or like the Arabic gfiain (tifinagh, 
as Barth always writes it, and always accenting the i of fin, thus, 
tifinagh). 

It is strange that Dr. Brinton should have at all ventured to 
take up my reference to Hanoteau, for on the main issue Hano- 
teau is dead against him, writing that ** le syst^me d'^riture des 
Imouchar' [Sahara Berbers] est analogue ^ celui des Arabes et dea 
Hebreux" (p. 1). In other words, it is Semitic. But doubtless 
the passage has escaped Dr. Brtnton's notice. As to Dr. CoUig- 
non's cock sure assertion that it is "antMeure d Carthage*' and 
that '* it is time to discard *' the theory of its Punic origin, it will 
suffice to say that, if it comes to the ipae dixit argument, the name 
of Mommsen alone will outweigh fifty thousand CoUignona. 

Lastly, touching the squares and the rounds, otherwise a point 
of secondary importance, unless you have a theory to serve, my 
reference should rather have been to Hanoteau*s ** Grammaire 
Kabyle'* than to his ** Grammaire Tamachek.** It is in the former 
work (p. 860) that is given the full table of the three variant 
Berber alphabets, with the following results: I. Five curves; six 
rectangular forms; two acute angles. II. Seven curves; five rec- 
tangles; two acutes. III. Six curves; five rectangles; three 
acutes. 

And here the matter may rest, as Professor Newman needs no 
rehabilitation from me, and in any case cannot be held responsi- 
ble for the incapacity of *' French scholars'* to assimilate his 
** phonetic system.'* A. H. Keane. 

79 Bro&dhurst Gardflns, South Hamstead, N.W., Sept. 7. 
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Life Histories of North American Birds, with Special Reference 
to Their Breeding Habits and Eggs. By Charles Bendire. 
Washington, Government. 554 p. 4**. 111. 

TTie Humming Birds. By Robert RmawAY. Washington, Gov- 
ernment. 181 p. 8**. III. 

The publications of the Smithsonian Institution and of its off- 
spring, the U. 8. National Museum and the Bureau of Ethnology, 
are becoming almost too numerous to be kept track of by any but 
the professional librarian. Ordinary readers have long since 
despaired of the task, and consider it as a matter of course that 
they will seldom or never hear of them all, to say nothing of the 
pleasure of seeing them. True, many of these publications are of 
such technical character that only specialists care for them, and 
these are supposed to be cognizant of the publications pertaining 
to their study. On the other hand, there are many papers pub- 
lished by the Institution of great general interest, and it frequently 
happens that these are largely inaccessible to the general public. 
Any retrospective view of the work of the Smithsonian from its 
inception deals almost exclusively with its publications. These, 
beginning with meagre annual reports, containing administrative 
and financial statements, have increased so in numbers and variety 
that it requires a good-sized volume to catalogue them. It is the 
intention here to refer to them in only the most general way. 

At the present time they may be grouped under three heads: 
1. Those of the Smithsonian proper; 2. those of the U. S. National 
Museum ; and 8, those of the Bureau of Ethnology. Under the 
first of these we have (a) annual reports; (b) miscellaneous collec- 
tions; (c) contributions to knowledge. Under the second we have 
(a) annual reports; (b) proceedings; (c) bulletins; and (d) special 
bulletins. Under the third come (a) annual reports; (b) contribu- 
tions to North American ethnology. 

To still further complicate matters and bewilder the enquirer, 
we find that frequently there are several editions of these volumes, 
one always appearing in the gui^ of a congressional document, 
and another in the form designed for general distribution. Be- 
sides this, it has of late become the habit, perhaps from the neces- 
sities of the case, to issue, under a separate cover, papers which 
may appear in various annual reports or proceedings. 

The first few annual reports of the Board of Regents of the 
Smithsonian contain few or no papers of any great general inter- 
est. It was not many years, however, before these began to ap- 
pear in an appendix to the administrative report. During the 
latter part of Professor Baird's administration a special feature 
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was made of general Bummaries of the progress of science. Within 
the past few years these have been discontinued, and there is a 
retom to the old plan of placing in an appendix papers having 
special value. Further, since the National Museum has fairly 
begun its work, the annual report has been swelled far beyond the 
compass of one, and so is now issued in two volumes. One of 
these is devoted to the Smithsonian, and the other to the Museum. 
The annual reports and other publications of the Bureau of Eth- 
nology will not be considered here. 

The second series of publications of the Smithsonian is the 
'* Miscellaneous Ck)l]ections." In this are given papers which are 
the results of original investigation, and which are too long to be 
included in the annual reports. The vokimes are in octavo form, 
and some of theta, like Qray's *< Synoptical Flora of North Amer- 
ica.'" contain from 900 to 1,000 pages. There are now about 35 
volumes in this series. The third series, ** Contributions to 
Knowledge," is in quarto form, and includes many elaborate and 
finely illustrated monographs. Among them are Squier and 
Davis's *• Ancient Monuments of the Mississippi Valley," Wood's 
** Fresh- Water Algae," etc. There are about 25 volumes in this 
series. 

Of the publications relating to the work of the U. S. National 
Museum, the annual reports have already been referred to. Pa- 
pers in these admit of considerable elaboration, but are not con- 
sidered extensive enough to be published in separate form except 
as excerpts, which is the case with the second of the books given 
in our title. When it became apparent that the results of the 
work of the curators of the Museum would be too long delayed if 
issued in the annual reports, the ** Proceedings" of the Museum 
was established. This contains advance notices of work, with 
preliminary descriptions and short notes, which could find no place 
in other series of the Institution. It is now in its fifteenth vol- 
ume, but it is published in so small an edition that it is only rarely 
seen outside of public libraries. Excerpts from it, however, are 
frequently distributed to specialists. In 1875, previous to the 
establishment of the '' Proceedings,^* there began to appear a series 
under the name of ** Bulletins." These are octavo in form, and 
consist of long and elaborate monographs of various orders, or 
catalogues of birds, beasts, or plants. There are now some 39 of 
these Bulletins. 

Finally, a new series of ** Special Bulletins " in quarto form has 
been begun. Of this series, the volume which forms the first por- 
tion of our title is No. 1. The author, Capt. Bendire, is the curator 
of odlogy in the museum, and be gives in the volume descriptions 
of the breeding habits of gallinaceou?) birds, (partridges, grouse, 
etc.), pigeons, doves, and birds of prey. The nomenclature fol- 
lowed is that of the American Ornithologists* Union Check-list. 
There is no attempt at synonomy, only the original and the latest 
name being given. The geographical range for each is also given. 
In the text there is no description of the bird itself, but the breed- 
ing habits, food, nest, and eggs are all fully described. This in- 
formation has been derived from original notes, from private 
correspondence, and from published statements. Many interest- 
ing facts are given, and a few extracts will serve to show the rich 
store it contains. The following account of the dance of the 
prairie sharp-tailed grouse of Manitoba is quoted from the unpub- 
lisbed notes of Mr. E. E. Thompson : — 

'* After the disappearance of the snow, and the coming of warm 
weather, the chickens meet every morning at gray dawn, in 
companies of from six to twenty, on some selected hillock or knoll, 
and indulge in what is called a ' dance.' This performance I have 
often watched, and it presents the most amusing spectacle I have 
yet witnessed in bird life. At first the birds may be seen standing 
about in ordinary attitudes, when suddenly one of them lowers 
its head, spreads out its wings nearly horizontally and its tail 
perpendicularly, distends its air sacs, and erects its feathers, then 
rushes across the ' floor," taking the shortest of steps, but stamping 
its feet so hard and rapidly that the sound is like that of a kettle- 
drum ; at the same time it utters a sort of bubbling crow, which 
seems to come from the air-sacs, beats the air with its wings and 
Tibrates its tail, so that it produces a loud, rustling noise, and thus 
contrives at once to make as extraordinary a spectacle of itself as 
powible. As soon as one commences, all join in, rattling, stamp- 



ing, drumming, crowing, and dancing together furiously ; louder 
and louder the noise, faster and faster the dance becomes, until 
at last, as they madly whirl about, the birds leap over each other 
in their excitement. After a brief spell the energy of the dancers 
begins to abate, and shortly afterward they cease, and stand or 
move about very quietly, until they are again started by one of 
their number leading off. . . . The space occupied by the dancers 
is from 50 to 100 feet across, and, as it is returned to year after 
year, the grass is usually worn off. and the ground trampled down 
hard and smooth. The 'dancing' is indulged in at any time of 
the morning or evenins: in May, but it is usually at its height be- 
fore sunrise. . . . When the birds are disturbed on the hill, they 
immediately take wing and scatter, uttering as they rise their 
ordinary alarm note, a peculiar vibrating * cack, cack, cack.' This 
is almost always uttered simultaneously with the beating of the 
wings and so rarely, except under these circumstances, that at 
first I supposed it was caused by the wings alone, but since then 
I have heard the sound both when the birds were sailing and 
when they were on the ground, besides seeing them fly off si- 
lently." 

One of the dangers of egg-hunting in the western wilds is given 
in an account of the zone-tailed hawk. One day, while riding up 
Rillitto Creek, in Arizona. Capt. Bendire observed one of these 
birds fly from its nest, and he determined to examine it. ** Climb- 
ing to the nest,'' he says, ** I found another egg, and at the same 
instant saw from my elevated position something else which could 
not have been observed from the ground, namely, several Apacbd 
Indians crouched down on the side of a little caflon which opened 
into a creek bed about eighty yards further up. They were evi- 
dently watching me, their heads being raised just to a level with 
the top of the cafton. In those days (1872) Apach6 Indians were 
not the most desirable neighbors, especially when one was up a 
tree and unarmed. I therefore descended as leisurely as possible, 
knowing that if I showed any especial haste in getting down they 
would suspect me of having seen them ; the egg I had placed in 
my mouth as the quickest and safest way that I could think of 
disposing*of it, — and rather an uncomfortably large mouthful it 
was, too, — neverthe4ess, I reached the ground safely, and, with 
my horse and shot-gun, lost no time in getting to high and open 
ground. ... I found it no easy matter to remove the egg from 
my 'mouth without injury, but I finally succeeded, though my 
jaws ached for some time afterward." 

The author puts in a number of good words for the much-abused 
owls, considering that, as a rule, they are more useful to the 
farmer and poultry-raiser than harmful. This is especially the 
case with the barn owl, barred owl, screech owl, and burrowing 
owl. The great horned owl, on the contrary, is destructive, and 
merits the condemnation generally accorded it. Domestic fowls 
and game birds are killed by it in quantities, besides which it 
feeds upon various mammals, such as rabbits, squirrels, skunks, 
muskrats, etc. The account given of the burrowing owl disposes 
of the story that the bird lives in harmony with the prairie-dog 
and the rattlesnake, and the following extracts are thought to be of 
interest sufficient to quote : — 

'* A good deal of nonsense has found its way into print about 
the life-history of this owl; and the sentimental story of its living 
in perfect haxmony with prairie-dogs and rattlesnakes, both of 
which inhabit a considerable portion of the range occupied by 
these owls, was for years accepted as true, and furnished the 
ground-work for many an interesting tale. . . . From an extended 
acquaintance with the habits of the burrowing owl, lasting through 
a number of years' service in the West, I can most positively 
assert, from personal experience and investigation, that there is 
no foundation based on actual facts for these stories, and that no 
such happy families exist in reality. I am fully convinced that 
the burrowing owl, small as it is, is more than a match for the 
average prairie dog, and the rattlesnake as well ; it is by no means 
the peaceful and spiritless bird that it is generally believed to be, 
and it subsists, to some extent, at least, on the young dogs, if not 
also on the old ones. 

'*In Washington, Idaho, and Oregon they appear to migrate 
about the beginning of November, and sometimes earlier, retam- 
ing to their summer homes in the early part of March. At anj 
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rate, without actually ezamining their burrows during the winter 
months to ascertain their presence, I never saw one of these birds, 
as far as I can remember, sitting in front of these at such times, 
and I have lived where they were very common, and would cer- 
tainly have noticed one occasionally if actually about. . . . 
These birds are diurnal in their habits, and may be seen sitting 
in front of their burrows at any hour of the day. When not un- 
duly molested, they are not at all shy, and usually allow one to 
approach them near enough to observe their curious antics. Their 
long slender legs give them rather a comical look, a sort of top- 
heavy appearance, and they are proverbially polite, being sure to 
bow to you as you pass by. Should you circle around them, they 
will keep you constantly in view, and, if this is kept up, it some- 
times seems as if they were in danger of twisting their heads off 
in attempting to keep you in sight. If you venture too close, they 
will rise and fly a short distance, and generally settle down near 
the mouth of another burrow close by, uttering at the same time 
a chattering sort of note, and repeat the bowing performance. 
Occasionally, when disturbed, they alight on a small eage bush; 
probably to get a better view of the surroundings. 

•* They hunt their prey mostly in the early evening and throuf^h- 
out the night, more rarely during the day-time. As soon as the 
sun goes down they become exceedingly active, and especially so 
during the breeding season. At such times they are always busy 
hunting food, and go and come constantly, and they may often 
be seen hovering suspended in the air, like the sparrow-hawk, 
locating their prey, or darting down noiselessly and swiftly, and 
grasping it with their talons without arresting their flight an in- 
stant. The actual amount of food a pair of these birds require to 
bring up their numerous family, generally averaging eight or nine, 
is something enormous. Each owl will eat fully its own weight 
in twenty-four hours, if it can get it. . . . As nearly all the food 
used by them consists of noxious vermin, it readily appears what an 
immensely beneficial bird the burrowing owl is, considered from 
an economic point of view, and deserving of the fullest protection. 



** In southern California the burrowing owl commences laying 
about the beginning of April; in Oregon, Washington, and Idaho, 
rarely before the fifteenth of the month, and usually about the 
latter part of it ; in Kansas and northern Texas, it begins about 
the same time; in Utah, fresh eggs have been found as late as 
June 15, and at Fort Collins, Colorado, on July 1. 

** Although incubation does not appear to begin until the clutch 
is nearly completed, I have always found one of the parents at 
home, even if there was but a single egg in the nest. The old 
bird is courageous in the defence of its domicile, and, as a rule, 
will not leave it, although the way may be left clear for it to do 
so. Backing up to the extreme end of its burrow, it will strike 
with beak and claws in defence of its nest. Frequently, w^hen 
within a foot or two of the nest proper, and before it was yet 
visible, the occupant made a rattling noise, produced by the rapid 
movement of its mandibles, which sounded very much like the 
warning of the rattlesnake when disturbed; this would easily im- 
pose on the average investigator, and, proceeding out of the bur- 
row somewhat muffled and subdued, it is very similar indeed to 
the rattle of the latter.'' 

There are 146 species described in the volume. Illustrations of 
the eggs of 94 of these are given on 12 beautifully colored litho- 
graphic plates. In looking over them, it is noticeable that, while 
the eggs of game birds and birds of prey are variously speckled 
and mottled, those of doves, pigeons, and owls are uniformly 
white. The last generally nest in holes in trees or similar places 
and are not conspicuous by reason of this color. The eggs of 
doves and pigeons, while placed in open nests, are screened by the 
parent birds, which are protectively colored. Grouse and other 
game birds generally lay their eggs on the ground, where their 
mottling prevents their being conspicuous; white birds of prey 
have similarly marked eggs, which may be considered as protec- 
tively colored also. The book contains a great mass of interesting 
informajkion which will be welcomed both by ornithologists and 
the ordinary lover of birds. One cannot but regret that the index 
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is 30 defwtive. The autborities quoted from or referred to are 
frequentlj mentioned, but there are innumerable cases where thef 
ate not. It tbua becomes an itnpossibilitj to ascertain from the 
index vrhoae worh baa been and whose has not been referred 
to. 

The second lille mentioned in our heading pertains to a paper 
of quite a different cbar&cter from the foregoinn- The flrst is a 
balietin in itself, the second is an excerpt from the annual report 
of tbe U. S. National Museum for 1890: the one treats of special 
featores in the life of birds, tbe other discusses in general and 
pirticnlar the characters of a small group. Tn this mono){rapb 
on humming birds the author. Mr Robert Ridgnay, gives an in- 
teresting account of these wonderfnl little creatures. Among 
the many subjects discussed, we find an account of the early his- 
tory of the literature of the group; remarks on the geographical 
distritMilion of tbe species; mention of their habits, manner of 
flight, migrations, intelligence, nesta and eggs, food, varialinos, 
etc. Tbe last TO pages are devoted to descripttmis or the species 
occurring in the Dnited States, aeventeen in all, of which illustra- 
tions are given of all but Ave. There are many other figures, 
some of which are original and others copied from Qoutd's "Hon- 
i^raph of the Trochitidm." 

The family is easeotiatly one of tbe New World, not a single 
species bemg known outside of its bounds. Their diminutive sies 
and brilliant coloration have made them favorites with ornitholo- 
gists, and, as m tbe case of every other well-studied group, in- 
numerable genera and species have been made. Dr. Cones refers 
to this fact, and notices that it was carried to sucb length that It 
finally reached "the farcical and scandalous extreme of some 350 
genera for few more than 400 known species." In size tbe species 
vary from ahuut SJ inchee long to only 2^ inches. Notwithstand- 
ing their smallness. they are capable of tbe most rapid flight, and 
some perform journeys of 3,000 miles in their semi-annual migra- 
tions. On the west coast the faighesC latitude attained is in 
Alaska, about 61°, by the rufous backed hummer, which is found 



in winter in Mexico, more than 2,000 miles to the southward of 
its summer station. In the eastern United States the common 
ruEy-throHt rsnges in summer as far north as 37°, and in winter 
is not known to occur north of southern Florida (latitude 29"), 
while its most southern limit is on the Istbmns of Panama, only 
8° north of the equator. Species are most numerous in moun- 
tainous countries where there is great diversity of soil and pro- 
ductions within small areas The State of Ecuador has 100 species 
within its borders, more than one-half not occuring elsewhere. 
Mr. Ridgway says regarding their geographical distribution; 
"Their centre of abundance is among tbe northern Andes, be- 
tween tbe parallels of 10° north and south of the equator, from 
which region they gradually diminish in numbers both to tbe 
northward and southwanl, but much more rapidly toward the ex- 
tensive lowlands of the eastern portion of the conlittent. The 
northern limit of their abundance may be approximately given as 
tbe Tropic of Cancer, beyond which but few of the fifty Mexican 
species extend, while only eighteen of them have been delected 
across tbe boundary line in the equally mountainous portions of 
the south-western United States, including the semi-tropical Rio 
Grande Valley. Small as this number may appear, the south- 
western portion of the Union may be considered richly endowed 
compared with the vast valley of tbe Mississippi and the Atlantic 
water-shed, a region of unsurpassed fertility and luxuriant vege- 
tation, yet which throughout its whole extent, even including the 
peninsula of Florida, possesses only a single species of bumming; 
birdl" 

The usefulness of this monograph would be greatly increased 
by the addition of a table of contents and an index. Neither of 
these is present in the excerpt, a thougfa they are probably pro- 
vided for in the report from which it ia taken. One most turn 
page after page to find remarks upon any special subject. Not- 
withstanding this, however, readers must be grateful to Mr, 
Ridgway for the work he has done. JOSEPH F. Jamxs. 

WMhlDCton, D.C., Sapt. IB. 
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QUERY. 

Can any reader of Sa'efice cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one sixteenth of an 
inch in diameter, say.) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when I.ght 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub 
lished far and wide among elec- 
tricians. 

First inserted June 19, 1891. No re- 
sponse 10 date. 

N. D. C. HODGES, 
874 BROADWAY, NEW YORK. 
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THE EFFECTS OF CIVILIZATION ON OUR BIRDS. 



Is scannrng the noles of any reliable observer, in the ornitho- 
logical field, of twenty years' etanding, one of the most noteworthy 
features presented is found in the many nUusiona to the frequency 
or infrequency of various species formerly abundant or unknown, 
We find niirneroua not«s lite this : " Seldom seen; formerly abun- 
dint," or, more rarely, "eamnion; exceedingly rare years ago.'' 
Tb^e conflicting notes are of peculiar interest to everyone in any 
*sy concerned in the welfare of a community, and cannot fail to 
eif^te speculation among those who have noted ibe changes. The 
changes, either gradual or sudden, have resulted from natural or 
mniatual causes in many and devious ways. Unnatural is a word 
perhaps improperly used here, even allowing that civilization has 
eradicated many species from the globe. We had best look at 
man only in the light of an animal when we are to compare him 
in nature, and we can but acknowledge that the civilized state is 
•Imply in advani^e. and. in which we are aimply better adapted to 
perform the work of extermination or cultivation. 

It is easy to account for the appearance or disappearance of 
mnespeciea, and, with many, the reasons assigned are so self- 
evident that the generally accepted theories are rarely disputed. 
Vjth our game birds, it in duly acknowledged by all capable of 
reasoning that tlie cause of the disappearance, as in the case of the 
■ild turkey. Mehagrit gallopnvo. from well- populated districts, 
U entirely due to (leraecutiun by the gunners. However, there 
tM many cases of unlooked-for changes; increase or decrease of 
nambere, for which we are not fully able to account. The n'rit«r, 
having carefully studied tlie subject for ten years, and with the 
Maistance of nearly a quarter of a century of his own observa- 
ttons, feels confident in presenting some conclusions. These de- 
daction? may not be correct, but may at least promote investiga- 
lion and inquiry into the subject by others more capable of ex- 
plain iog. 

The causes of local change, in scarcity or abundance, as regards 
animal life, varying migrating routes, and ultimate disappearance, 
or other reasons, are many and peculiar, but may, I think, be 
imuped collectively under the following two heads :^ 

/. Natural causes, or features arising from other causes than 
those resulting from civilization. These are many, so far as we 
Ue able to judge, but are hardly to be considered here. They 
come under that division normaHy included in the evolutionist's 

province. 
//. UnnatHral causes, or tliosi! changes occurring from causes 

udde from the direct effects of nature; that is, more through the 

direct effects of civilization. These various changes may be dis- 
ed under the following divisions; remembering always that 

the system, as a whole, depends on the changes resulting from 

a. — Proximity of the habitations of man. 

b. — Removal of forests and general clearing of vegetable 

c. — Drainage of land. 

Under the first heading may be considered the moat serious In- 
cnrsions in the rants of our feathered neighbors, as it is cbielly 
dur to the nearness of sportsmen and unaportaman like individ- 
uals, a.t well as to the demands of milliners and the small and 
leasoaablp wants of acientista and collectors, that the birds, 
game, plumaged, and song, are principally sought. In addi- 
tion to these well-known causes for total disappearance, or great 
diminntioD in nunibera, we may add many hundreds of causes 



that contribute in a greater or less measure towards this end. 
Anyone of an observing turn must have noticed tlie multitude of 
ways which help towards decimation. A few causes may be 
mentioned from the innumerable series to only suggest the dangers 
of proximity of the habitations of man. The light-houses of our 
great lakes and coasts kill many thousands each year, and per- 
haps hundreds of thousands, the birds killing themselves by dash- 
ing against the lights when migrating seasonally. It may well be 
doubted if there exists an invention, with the exception of the 
gun, more deadly to the birds than the electric light. Then there 
is the head-light of the locomotive, and the very destructive tele- 
graph and other wires, which form a net-work throughout the 
country. In fact, there Js hardly a cause from which man himself 
dies, through accident or design, which does not lihewise destroy 
our birds. Hanging, drowning, and cremation are not rare causes 
of their taking oS. Fires in particular are damaging means each 
year, particularly when occurring in wild half- clearings, stubble- 
fields, and virgin forests, in the spring and summer; but perbape 
the most destructive fires are those that ravage large prairie sec- 
tions where the prairie species nest. Without a doubt, early 
settlers, both in wooded as well as prairie lands, are guilty of a 
fearful devastation to both song and game birds in their efforts to 
clear up and improve the land. 

As far south as I have been in the United States, and our line 
extends nearly to the tropics, and on the north to Lake Superior, 
I have met with plumage collectors for the '■ dear ladies' " wants. 
The blue- jay, tanager, and oriole cannot migrate too far north In 
our land to escape persecution in behalf of that travelling side- 
show, the feminine head-gear, and no matt«r where you go in the 
south, if it is in the everglades of Florida, you will Rnd the plume- 
hunter busy for the almighty dollar, which he frequently gathers 
by shooting the parent birds at their nesting-sites, leaving the 
squabs to starve in their nests. One man (?) told me that he had 
shot two hundred white and snowy herons at one rookery in 
southern Florida; and this all for the money paid hy vain, self- 
adorning women. Perhaps I have said more than is required on 
this subject, but many will not think an excuse neceosary. 

It is hardly worth while speaking of the destruction of game 
and other birds by the gun, net, and trap, as these methods of 
extinction have been so thoroughly canvassed that they are at least 
understood by all reasonable men. The havoc made on our wild 
pigeons with the set net is well known, and the sentiment is 
voiced by all that we would still have plenty of pigeons had the 
nets not been used, contrary to law, near the breeding -grounds. 

Although so many s[«cies are noticeably diminished in numbers 
through the advent of advancing civilization, there are a number 
of birds which have become much more abundant, and a few 
even which have become residents or occasional or annual visilora, 
which were formerly not found in this section. Among them, 
here in Michigan, the most remarkable are in the cases of the 
robin, crow, black -throated bunting, meadow lark, orchard oriole, 
and turkey buzzard, All of these species were unknown near 
Kalamazoo in 1633. though they may have been recorded from 
the vicinity of Detroit, which was a much older settlement. 
About the year 1835 the robin appeared, lured hither by the aocial 
relations which have ever existed between civilization and these 
pleasing birds. The crow did not arrive tilt 1830 or later, and 
was not common till 1875, yet now it bids fair to become as great 
a nuisance in our State as it has proven in the East. The old 
settlers assert that tlie orchard oriole and meadow lark were not 
here at an early day, and though we cannot attest when they did 
first appear, we are convinced that it is through the influence o( 
civilization that they are so abundant now. . In this, Kalamazoo, 
county the black-throated bunting was unknown twenty years 
past, yet the notes diiyk sissfl siaael may now be heard from almost 
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e*eryolover-fletd, in June, in Michigan, south of 48 degieea. About 
1870 a BpecimeD of the turkej buzzaid waa captured here, and for 
a long time this note was unique, but within the last few years 
thej have become regular summer visitors, and thej have been 
found nesting at about 48° north latitude, on Lake Michigan's 
shore. There are dozene of other {nstances of cases where birds 
formerlj unknown hereabouts, or but rarelj met with, have, 
within the last twenty years or so, become comparatively common, 
or even abundant. 

The second civihzed cause of the unnatural means of change, 
namely, removal of forests, ia remarkable in its efTectv, and yet, 
although more birds are forced to leave neighborhoods totally 
denuded than there are new species to occupy the locality, still a 
county about two-thirds cleared and well peopled is sure to em- 
brace more species of birds than is one with its trees all standing. 
Id a four years' residence at the north and in a new county, I was. 
although on the alert, and daily making notes, able to secure a 
list of only one hundred and twenly-odd species ; while here, in a 
district inhabited over twice as long, and with over nineteen- 
twenilethe of the area cleared, I have a list of over one hundred 

A locality wbere the trees were all felled would not contain a 
hawk, owl, woodpecker, grouse, warbler, fly-catcher, jay, crow, 
and many other species ; but there are also many species, as house- 
wrens, barn and eave-swallows, chimney swifts, robins, bine- 
birds, sparrows, and flnches of several kinds, kingSshere, and all 
the plovers, snipes, sandpipers, ducks, geese, and divers, which 
could remain with us, and many of which would not appear at all 
if the country was covered with forest. 

The only species which I am satisSed are disappearing rapidly 
trora the devastation of forests are the hiack woodpecker and wild 
turkey; of these, both once common, the turkey is being extermi- 
nated, while the log-cock has sought other quarters and is seldom 
seen here now. The raven, onceabundant hereabouts, )uis gone for- 
ever, while its place is taken by its near relative, the crow, which 
was ODce not found in this locality. 

Perhape onder this beading we may properly mention that 
group of birds which have modified their nesting habits to suit 
the requirements in order to associate with man, and, as we might 
say, secttre his protection. A remarkable instance is that of the 
so-called cliff-swallow, a bird which has appropriated the apace 
around buildings under the eaves, and which is well known to 
the boys as the eave-swallow. It U impossible to say how long 
this modification, has existed, but certainly not longer than three 
centuries, for even now the species clings to its primitive choice 
of location in the west, still sticking its mud-pellet habitation to 
the cliffs. The white-hellied swallow, house-wren, while-bellied 
nut-hatch, and blue-bird, all have modified their nesting habits to 
an extent, and occasionally occupy boxes and other receptacles 
placed for their accommodation. The common pewee boldly en- 
ters our barns, out-bouses, and even attempts to occupy a nook 
on the front porch, from which it is unceremoniously ousted. 
Some years ago I found two pewee's nests built in the original 
style; they were attached to the roots of overturned trees. This 
was undoubtedly the primitive method of the pewee, until the 
fortunate appearance of civilized man, when little pewee quickly 
came to know an advantage, and he adopted buildings and bridges 
instead of overturned tree-roots. 

The b«m-8walIow must have adapted the custom of huHding in 
the peaks of buildings mahy generations ago, fur no one knows 
of its ever nesting otherwise. It is even said that the martin was 
provided with gourd houses before the discovery of America in 
149S, and that the natives afforded protection to this favored bird. 
It now accepts the boxes erected for it, or nests in the cornices of 
buildings in our cities and tovns. The chimney-swift is the best 
example of a species changing from a life in the solitudes to the 
busy scenes of village and city. Once theswift must have nested 
in the cavities of trees, and I have heard of nests being found in 
huge, hollow sycamores, but at present the birds almost confine 
their nesting hanntsto unused chimneys. 

The third cause of change, vie, drainage of land and water, 
does not produce the great influence that the removal of foretta 
doea. Nevertheless, it exerts more of a change than one would 



credit. Many places where rails once nested in abundance, and 
ducks annually stopped on their migrations, are now compara- 
tively dry fields and yield good crops. However, these draininge 
are almost compensated for by the overflow occasioned by tiM 
damming-up of streams and the outlets of lakes, as a bead for 
milts, and, further, where lakes have been lowered hy various 
means, it has not infrequently happened that the uncovered shore- 
line, BO increased, has offered attractions to certain litloral species 
which were formerly rare, but which are now taken xeascnally 
during migrations. 

Enough could be written on this subject to Bit a hook, bntspacc 
forbids further comment. It has been plainly shown that peopling 
a locality, with not too heavy a sprinkling over the agricultural 
portion, and not too heavy a removal of the trees, actually in- 
creases the number of the species of birds, and, with a few excep- 
tions, principally the duoks, increases the number of birds. Though 
our little corporation does not contain as many birds as formerly, 
as they are crowded out, I am satisfied that there are in oar 
county each year at lea.'>t fifty species of birds unknown to the 
locality fifty years ago. 

KalunmEOo, Uloblgan. 
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THE DUCK ISLANDS.' 

XNTOMOLOOIBT TO WEST OBUtHLARD KXPCDI- 



We left Upemavick toward noon of July 1, with the "Kite's" 
head to the north-west. On the following morning we were 
awakened hy the crj of " lAnd, Ho," and upon reaching the 
deck saw io the distance several small specks, which we were 
told were the famous Duck Islands, so-called because almost their 
only inhabitants are the American Eider Ducks which congregate 
there in the summer to breed. 

The part; immediately began to prepare for the day's work, and 
at four o'clock we brought up under the lee of the largest of the 
islands. The Duck Islands are situated about 73" north and SB° 
west, and are three hi number. They are all small, the largest 




not being more than a mile and a half in diameter; all near to- 
gether, and composed of the same kind of rock, which appeared 
to be granitic or at least of some igneous origin. 

Our party were soon ready to go on shore. A gun was fired 
from the sbip, and a black cloud'of birds arose from the islands. 
They flew a short distance and then alighted, most on land, yet 
some in the water. We were soon on shore, and then began a 
day of sport and slaughter. A portion oF the party was detniled 
to gather eggs and down Tor the use of Lieutenant Peary in the 
far north. The remainder of the party were to gun for as noany 
birds as they could get; and we got them. Seldom did a shot 
fail to bring down a bird, and from every [Xirtion of the islands 
<-ame rapid reports which told of slaughter and death. One could 
not walk even a short distance before coming to a nest, and not 
unfrequently did the female wait until almost trodden upon before 
fiying. The male birds betook themselves away upon the first 
scent of danger, and upon the wat^r nearby, just provokingly be- 
yond gunshot, could he seen niimlwrs of tbem, many wounded 
but sufficiently active to keep away. Of the birds shot the fe- 
males largely predominated, probably ten to one. 

The neets of these birds were all built on the ground (see illus- 
tration), some on the (q)en,'and some few under the shelter of 
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huge rocks and boalderg. Tbey Taried somewhat in bI», though 
BTeragiDg aboat a foot in diameter, outside measure. They were 
uniform in color, made of fine Teathers and donn plucked from 
the breast, the whole effect being dull gray. The eggs were 
from three to six in number, of a dull grayish-gieeD or drab 
color, which varied slightlj in the different nests. The average 
of flrty-oneeggs from thirteen oerts is 3.0S X S.OO. The female, 
if startled, depoails excrement, and partially covers the nest with 
down by a quick back motion of her feet. In many nests exam- 
ined thia was not the case, and In all probability the female was 
away feeding at tbe time of our arrival. Nearly all of our party 
repcKt«d the same in the nests of startled birds. Whether dooe 
to conceal the eggs or whether done through fright is eutirely a 
mAtter of conjectnre. 

At the time of our visit to Duck Islands, inculiation was beguu 
in nearly all cases; in many far advanced; and though several 
burebofegga were collected, there were but very few which 
would be of any use to Peary. The birds, though to us they 
•eemed very abundant, were thought by Captaio Pike to be rather 
scanty in nnmber. Probably some Arctic whaler had been there 
before as. Thie supposition may have been correct, as the eets 



relatively much greater than in tbe larger cities, partly because 
these schools receive considerable accessions from the surrounding 
country, and partly because the smaller towns are not well sup- 
plied with private and technical schools to divide the attendance. 
So it comes about that a large part of tbe membership of the pub- 
lic secondary schools of our land is foand in the villages aud 
minor cities. In man; of theae towns education is a leading In- 
terest, the teachers are a favored and highly respected claaa, and 
the schools are managed with vigor and Intelligence. 

Now it is in the schools of these smaller cities and villages that 
tbe graduates of the numerous normal schools of our land find 
employment, either as superintendents, principals, or instructors. 
The district or rura! schools rarely feel that they can retain the 
services of a trained teacher, so that the constant effort of normal 
faculties to induce their graduates to " go into tbe country and 
build up the rural schools " are only moderately successful. In 
the large cities the corps of teachers is usually recruited from the 
local high school or training school with little aid from without, 
and thus it becomes the distibctive work of the normal scho<ds lo 
give tone to education in communitieB too small to support a 
traioing school. 




of eggs we ooUected contained but from three to six, while moat 
■uthorities give from sis to ten as the normal number. 

Besides the eider ducks, there was but little else of interest on 
ttie islands. Two or three snowflakes, Pleetophanea nivalis (Linn) 
Mayer, a northern pbaleoope, Lobipea hypei^)orea» (Linn), Cuv., 
and a single king-elder, SotnaUria ipeetabitit (Linn) Boie, made 
the entire list of birds. Several spiders and an ant. which was 
not caught, made up the rest of animal life observed ; although 
then were several pools which looked as if tbey might be 
worthy of investigation. 

The "Kite" had been steaming constantly from place to place, to 
avoid the bergs floating in the vicinity; and at IS h., much against 
oor wishes, we wero recalled to pursue our journey northward. 
J, Pa., Sept. 19, 



FBEPABATJON OF TEACHERS OF SCIENCE AS CARRIED 
VOBWARD IN THE MICHIGAN STATE NORUAL SCHOOL. 

BT t. A. BTBOnO. 

Tbb list of towns and villages in our country having a popula- 
tkiB btlow M,000, or even below 10,000, is a large one. In these 
ttnrai Ite ntunber of pupila who attend a public high school is 



This is a great work, and it need hardly he said that it yet 
wants much of even reasonably complete accomplishment. Still, 
during the past few years there has been great Improvement in 
tbe training of teachers, and the normal schools of the land are 
coming to deserve more and more the interest and sympathy of 
the friends of sound learning. A concrete example may best ex- 
hibit what the normnl schools are doing or attempting, and the 
department of tbe physical sciences in the Hiobigan State Normal 
School will be used for this purpose. 

Of the thousand students in this school rather more than one- 
half take the full or four-years' courses, and about one-third of 
this number specialize their work in tbe direction either of the 
biological or (he physical sciences. Of those who elect the physi- 
cal sciences about 63 per cent have during the past five years 
come to tbe school certificated as graduates of " approved high 
schools," 19 out of a class of 21 beiog tbe largest ratio and 18 out 
of 03 the smallest. Of those who went out from the school be- 
tween the years 1889 and 1800, 86 are teaching or have taught 
pbysice in some high school, and Gfiy-four are t«aching or have 
taught chemistry. These numbers seem small; but it must not 
be forgotten that many of these people take up teaching as a life- 
work, and that the number of normal schools with a presumably 
similar or better record is very considerable. 
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The teaching force in this department is supplied by three in- 
structors, with some regular and efficient assistance from ad- 
vanced pupils, many of whom are teachers of experience. The 
department occupies three floors in the south-east angle of the 
building. Upon the lower floor is a shop, 88 feet by 28 feet, with 
a modest equipment of lathes, benches, and tools; a physical la- 
boratory, 84 feet by 64 feet, supplied with water, gas, stone and 
oak tables and benches, a water- motor, a small dynamo and ac- 
cessories, and a considerable collection of American, English, and 
Qerman apparatus for measurement; a store-room, twelve feet 
square, containing cases for apparatus, one side of the room being 
used as a balance-room; two dark rooms, each 6 feet by 15 feet, 
with optical benches and the usual equipment for photometry and 
lens work, one side of one of the rooms being fitted up for pri- 
mary batteries. Upon the middle floor is a recitation-room and 
laboratory for elementary physics, 84 feet square, furnished with 
recitation seats and tables for students' work, cases for students' 
apparatus and demonstration tables; an apparatus- room, 13 feet 
by 80 feet, with cases for demonstration, apparatus and tables for 
teachers' use ; and a recitation-room and laboratory for higher 
physics, 20 feet by 24 feet, with the necessary furnishings and 
equipment. The third floor is devoted to chemistry, and contains 
a lecture-room, 20 feet by 24 feet, a laboratory 84 feet square, 
with tables for 40 students, and a work and store-room 12 feet by 
30 feet, all with the usual fittings, apparatus, and appliances. 

The course of study of this department contains the following 
titles: 1, Physics L ; 2, Physics 11. ; 8, Physical Laboratory Prac- 
tice; 4, Training in the Physical Sciences; 5, General Chemistry; 
6, Advanced Chemistry; 7, Physical Technics, including Ad- 
vanced Laboratory Practice; 8, General Astronomy; 9, Advanced 
Physics; 10, Instrumental Astronomy; 11, Sanitary Science; 12, 
Meteorology. 

The first five subjects in this list are taken by nearly all intend- 
ing teachers who graduate upon the four-years' courses, and are 
designed to give some knowledge of the content uid the methods 
of the physical sciences and such skill in manipulation as are 
needed in general teaching. The three numbers following also 
form a natural group designed to meet the wants of special teach- 
ers of the physical sciences. The last three are post-graduate sub- 
jects. Physics I. is a course, complete in itself, consisting of a 
daily lesson for twenty weeks, with additional laboratory work, 
upon molecular and mass mechanics. Special prominence is given 
to the states and properties of matter and the transference of en- 
ergy. Physics II., a course of the same extent upon sound, elec- 
tricity, and light, is also made complete within itself as far as 
possible to meet the wants of those students who have had a brief 
course in physics elsewhere, but who wish to extend their knowl- 
edge of these subjects. For most pupils the two form a contin- 
uous course of one year, with supplementary practical work. 

The only condition for entering upon this subject is the com- 
pletion of algebra and plane geometry; but the high average age 
of the members of the class, — between nineteen and twenty, — 
coupled with the fact that a large number of those who enter 
upon this subject have already completed elementary physics in 
one of our excellent high schools and desire to review and extend 
their studies in this direction with reference to teaching, permits 
and invites a strong and extended course. 

The experimental work is of two sorts, teacher's class experi- 
ments or demonstrations and students' individual work carried 
forward at their tables. Our experience would indicate that the 
former cannot be entirely omitted without loss. A piece of ap- 
paratus does not teach its own best use. The student who knows 
how to investigate thoroughly and to question himself wisely has 
already passed the elementary stage of scientific work. As to the 
character of this demonstration apparatus, a portion consists of 
the ordinary apparatus sold by dealers, but a still larger portion 
is derived from the home, the farm, and the workshop — com- 
mercial, working pieces. Important demonstrations are repeated 
by pupils before the class, so that they may get a feeling for ar- 
tistic demonstration and neat manipulation before a class. This 
is regarded as very important, though it is far easier to gain thia 
ability than the power to question wisely. The catechism is the 
infinite matter. 



In addition to these daily class demonstrations, oor c 
contemplates students' individual work, mainly in measurei 
two afternoons a week after the '* collective" system. Tfc 
each member of the class has a piece of apparatus exactlj 
that of the others, and does the same work in the same time 
each student is supplied with a balance in case, turning easily 
one milligram, with fine weights; a set of burettes and meas 
glasses, English and metric units divided with accuracy, ac 
general, examples of the simpler apparatus in dynamics, 
electricity, and optics. 

As to method, a very important part of the work is pres 
inductively. That is, physical changes are observed and desc 
by members of the class; the conditions upon which 
changes depend are then varied in many cases and in many ' 
and in each case the pupils are asked to observe and des) 
Wise questioning leads the class to distinguish that which ii 
stant from that which is variable in these changes until th 
which governs them comes spontaneously into view and is 
apprehended and formulated. With somewhat similar ma 
and under somewhat similar circumstances the pupil repeat 
work at his own table. Further illustrations, exercises, and 
lems follow. If a book is used — as is the case in a portion < 
work — the subject is assigned as a lesson to be recited in 
form — the least valuable part of the work, but still not wi 
value. So, by the exhibition of material and wise questio 
the pupil passes from the observation and statement of fact 
apprehension and statement of law. It hardly needs to be i 
that this so-called inductive method is not identical wit! 
method of discovery, since the student would not of his ovi 
stance know what experiments to try or what questions to 
but from his point of view he is a real discoverer of fact anc 
and the process has to him the interest and especially the 8U| 
iveness of discovery. 

The method of verification and illustration is also freely 
by which that which is dubiously or imperfectly known is bn 
into fuller knowledge. This method blends easily with th* 
ceding. Resort is had to the method of authority for thoi 
merous cases in which experiment and verification are impc 
under the circumstances. This is especially necessary in th> 
of a teacher, who needs to have a complete view of his su 
and who must appeal to book or lecture for the ground of 
of his knowledge. This knowledge of what other people 
found to be true is so vivified by the more vital knowledgi 
the student has gained for himself by similar methods, tha 
neither unreal nor unfruitful. Much attention is given hen 
elsewhere to the selection, care, and use of apparatus, t 
graphical method of recording facts, and to the bibliograp 
physical science. 

3. Laboratory Practice. This consists of ** separate," oi 
vidual, work for ten weeks in physical measurements, folic 
and completing the preceding courses. As the members c 
classes in laboratory practice have passed over the whole c 
mentary physics, they are prepared to take any experiment v 
the range of this subject. Each student works with a difl 
piece of appan^tus and continues its use until he has maste 
and secured the highest attainable results. Thus it is not i 
sary to duplicate pieces, and this saving in the cost of ext( 
duplication is applied to the purchase of apparatus of a fa 
grade and of greater variety than would otherwise be poe 
and thus the course is made more extended and exacting tl 
could be under the ** collective " system. Moreover, many ] 
of apparatus in mechanics and heat have optical or electric 
cessories which can be understood and put into action on 
students who have completed a course in physics. But th< 
reason for preferring the '* separate *' system in any serious 
in laboratory practice is the facility which it affords for 
vidual and independent work according to observed caf 
and advancement. No text-book is used, but exercises ai 
from a printed list containing references to Pickering, Bt 
and Gee, Glazebrook and Shaw, Worth ington, Whiting, 
other authors, with whose works the laboratory is supplied. 

4. Training in the Physical Sciences. This is a course in i 
ods» and conaiatB of two parte — theory, presented by quinei 
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taxes, and reading; and practice, in which the members of the 
clasB taking the scientific course teach the elements of this sub- 
ject for a term of weeks in the school of practice. The philoso- 
phy of methods rather than a definite course of practice mainly 
engages attention, and yet that most difficult special problem in 
modem pedagogy, how to teach the elements of the sciences in a 
real way to pupils below the high school, is attacked with vigor, 
and a possible course is marked out and illustrated in detail. 
Much time is also given to practical work in the smaller high 
schools. The course of reading in this class is quite extended, 
and its members become somewhat familiar with the best Euro- 
pean and American methods of teaching secondary physics. 

5, 6. Chemistry and advanced chemistry. In these subjects 
the members of the scientific course complete Remsen*s ** General 
Chemistry,** Jones's ** Junior Course in Qualitative Analysis," and 
have ten weeks* quantitative work. The work is arranged with 
special reference to teachers. The students have much practice 
in demonstration before the class, in the preparation of apparatus 
and reagents, in gas analysis, in blowpiping, and the attempt is 
made to interest each one in some sort of practical work which he 
will be able to continue, and in some chemical periodical which 
be will desire to read as a teacher. 

7. Physical Technics. The subject of this course is the labora- 
tory method, which is here viewed from its practical side as it is 
from its theoretical side in the 'course in training. Robins*s 
*< Technical School and College Building'* is made the authority 
in most matters of construction. The members of the class make 
detailed plans and specifications for fitting up an ordinary school- 
room as a laboratory for physics or chemistry or both, and with 
various degrees of elaboration ; prepare lists of apparatus of vary- 
ing cost from $50 to $1000; and report in full, with drawings and 
price-lists, upon some high- school or college laboratory which is 
visited for this purpose. All do much practical work in making 
and especially in repairing apparatus; construct some important 
piece; have much practice in testing balances, galvanometers, 
etc. ; report monographically upon some assigned topic, as, for 
erample, the best form and material for fine weights, the spiral- 
spring balance as an instrument of precision, comparison of pho- 
tometers, conditions determining the size of drops, etc. ; and have 
moch careful and continued practice with at least two instru- 
ments of precision, which were in general used with less com- 
pleteness in the regular laboratory course, as the spectroscope, the 
■accharimeter, the sextant, the astronomical transit, etc. 

8. Astronomy. The essence of this work consists in the actual 
observation of the heavens with the unarmed eye, an opera glass, 
and a small telescope during one school-year. Great familiarity 
with the constellations is secured, and a full set of drawings 
showing the observed motion among the stars, and the telescopic 
appearance, at frequent intervals, of the moon and the planets 
visible under favorable circumstances during the year. A good 
high-school text-book is incidentally gone through with. 

9. Advanced Physics. Ttie objective point here is a mathe- 
matical view of physical science and the ability to read the 
stronger scientific books and periodicals with ease and profit. 
Those who enter the class have had work in trigonometry, higher 
ilgebra, and the calculus, and are able to master an advanced 
text-book. Much practical work is also done with the purpose of 
leading the members of the class toward some course of study or 
investigation to relieve and vivify their subsequent teaching. The 
post-graduate work will not be described as it has not yet become 
important. 

It may be asked whether this preparation is sufiicient to make 
a well-furnished teacher of science. For myself I would frankly 
answer, no. The highest attainable preparation is not sufficient, 
it la only hopeful — in the way to become sufficient. Our candi- 
date for success as a teacher has been all along taught that the 
fbat condition of success is intimate and exact knowledge of his 
■abject. He already has some knowledge and has been put in the 
way of getting more, and surely this is a hopeful condition. If it 
were farther queried whether this man would not have done more 
wiady to attend a technical school or college for four years as a 
prapwatiofn for teaching science rather than give a large part of 
Us liiQe to English, history, mathematics, and German, to the 



study of children, to practice-teaching, and to the history and 
philosophy of education, I would reply that it depends upon who 
the man is. A native talent for teaching or exceptional knowl- 
edge and love of young people may render the intending teacher 
independent of formal professional instruction ; but it is my own 
observation continued for many years as principal of a large high 
school and superintendent of a system of schools, that the normal 
graduate will be the more painstaking and studious man, and 
that he will, in the long run and with important exceptions, do 
finer, sounder, and more rapid teaching than the technical stu- 
dent. At any rate he has fairly emerged upon the field of ad- 
vanced secondary instruction and deserves recognition and inter- 
ested and sympathetic criticism. 
Tpsilantl, Mich., Sept. 17. 



NOTES AND NEWS. 



A Parisian Inventors* Academy is distributing letters to in- 
ventors in this country, informing them that "after examination 
of your last invention the Academy has conferred upon you the 
title of Honorary Member (Menibre (Vhonneur) with award of the 
first-class Diploma and the Great Qold Medal (gilded)," on re- 
ceipt of ten dollars to defray the cost of the gilded medal, etc. 
We advise our readers, if so addressed, to consider the value and 
probable standing of that institution very carefully before send- 
ing on their ten dollars. A note to our consul in Paris might 
assist them in securing such testimony as they may require on 
this point. 

— Recently a communication from the Lick Observatory re- 
corded a phenomenon which was thought to be as unique as it 
was beautiful. Fog filled a valley, and upon its level surface the 
mountain peaks were mirrored as if from a placid lake. Strangely, 
in the Yorkshire Herald of Sept. 7, ** An Early Riser*' records a 
precisely similar phenomenon at 6 a.m. on Sept. 5; It was seen 
from Leyburn, which overlooks Wensleydale. This lovely York- 
shire valley was half filled with fog, which looked like a mighty 
flood or lake. Upon it the opposite slopes, lit up by the bright 
sunshine, were reflected with "extraordinary distinctness." 

— G. P. Putnam*s Sons have in active preparation an edition of 
the '* Works of Thomas Paine," which will be edited by Moncure 
D. C!onway. author of '*The Life of Thomas Paine '* which they 
have just issued. The set will be in* two or three volumes, the 
first division being devoted to the political and sociological writ- 
ings, and the second to the religious and literary papers, of which 
the most important is ** The Age of Reason." The volumes will 
be uniform with Mr. Conway*s biography, and will include essays 
of importance not in any previous collection 

— In *' A Chapter in Meteorological Discovery," in the October 
Popular Science Monthly, Mr. John Coleman Adams presents 
Benjamin Franklin as the father of American meteorology, and 
shows the part which Redfield, Espy, Dr. Hare, Professor Loomis, 
Blodgett, Mitchell, Coffin, and Dr. Joseph Henry have severally 
had in building up the science. A philosophical discussion, of 
much value and interest to thoughtful people, of the best methods 
of really learning foreign languages is given by Dr. Howell T. 
Pershing, in an article on "Language and Brain Disease." A 
curious and liberally illustrated article on the "Evolution of 
Dancing,'* by Lee J. Vance, shows how the custom has been 
largely derived from the religious, mystic, or festive exercises of 
the human races in the earlier stages of their civilization, and 
illustrates the various forms which dances assume among different 
peoples. Pertinently to the present vogue of the " Keeley Cure," 
Dr. T. D. Crothers discusses the merits of the various specifics for 
the cure of inebriety that have claimed attention at different 
times. An important article will appear on the disadvantages 
which the conditions of modem city -life throw in the way of the 
best physiological development of children, by Dr. Henry Ling 
Taylor. The subject is fully reviewed in a philosophical manner, 
and the attempt is made to measure the influence for good or ill 
which each of the factors in which city conditions differ from 
those of the couptry exerts upon the child*s bodily and mental 
faculties. 
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THE FICTION OF THE AMERICAN HORSE AND THE 
TRUTH ON THIS DISPUTED POINT. 

BY DR. E. L. TROXTBSSART. 

The article of Mr. Robert C. Auld, published in Science, Sept. 
2, 1893, brings before us tbe question of the introduction of the 
horse (Equtis domesticua) into America, It is generally accepted 
that Europeans brought it to the New Continent, and that it was in 
La Plata that Mendoza, in 1530, introduced horses. Before that 
time, the natives were familiar with the llama only. 

The only document which contradicts this historical fact, is a 
map published by Sebastian Cabot, on his return to Europe, that 
is after 1530, and which, moreover, had several editions. On this 
map, Cabot figured the horse as a production of the Rio de la 
Plata. It is difficult to attach any faith to this assertion of Cabot, 
since it depends very probably, upon the same doubtful grounds 
as the existence of the gold and silver mines in this country to 
which he gave, fortunately or unfortunately, the name of *' La 
Plata.*' We know that all the objects of gold and silver which 
Cabot obtained from the natives were brought from Peru and 
from Chili, and that no metallic productions of any kind are to 
be found in this part of the Argentine Republic. But to Cabot — 
desirous above all things of dazzling the King of Spain, and later 
the King of England, in order to obtain the command of new ex- 
peditions for discovery — it was essential to make it appear that 
these lands abounded in riches and supported large herds of 
horses. It is quite likely, too, that Cabot knew that the horse, 
recently imported into the country, could survive there and mul- 
tiply in a state of freedom. 

Be that as it may, all navigators who visited Rio de la Plata, 
before and after Cabot, contradict his assertions and agree in 
affirming that the natives did not know the horse. Pigafetta, 
notably, the historian of the voyage of Magellan, who visited Rio 
de la Plata in 1519, and who enumerates with care all the produc- 
tions of the animal and vegetable kingdoms of that country, 
says authoritatively that the natives knew no other beast of bur- 
den than the llama (guanaco). 

It is time, therefore, to make an end of this fiction of the native 
American horse. It is certain that this animal was imported by 
Ehiropeans into America and that the Equidm, which had formerly 
existed on that continent, were entirely unknown to the red men. 
We recall the terror of the Caribbeans, the Mexicans, and the Pe- 
ruvians, at the sight of the Spanish cavalierB: they believed 



themselves in the presence of a herd of ceDtann. Geological 
and palasontological evidence in regard to the Argentine Re- 
public abounds, also, to prove, in the most convinoiog manner, 
that there elapsed a period, between the extinction of the in- 
digenous American horse and the appearance of the domestic 
horse imported from Europe, which was quite long enough to be 
appreciable geologically. This is tbe point which is now to be 
demonstrated. 

We know that the horse of three toes (Hipparion or Hippothe- 
rium) existed in the north of the two continents at the end of the 
tertiary period (Pliocene and Quaternary). The genus Protohip- 
pus, considered the direct progenitor of Equus, differs very little 
from Hipparion, and may be regarded as a simple sub-genus of the 
latter. This genus, ProtohippuB, which numbers several species, 
lived in North America during the Pliocene epoch. The true 
genus, EguuB, appeared soon after in the same country (from the 
Pliocene epoch), and several species {EquuBcrenidens, E, barcctni, 
etc.) are contemporaneous with Hipparion and Protohippus, 

A genus akin to Equus, the genus Hinpidium, is found also in 
the Pliocene age of North America (Hippidium speotana. Cope). 
This genus is the only one (with the true Equua) which is found 
in the Quaternary epoch in South America. Indeed, Hipparion 
and Protohippus are not known there, and Hipphaplus (Ameghino) 
is too little known to take up our attention here. There seems 
to be no doubt, therefore, that tlie South American horses of tbe 
Quaternary age spread gradually across the continent, from 
Mexico to Colombia, Brazil, and the Argentine Republic, for 
before this period MacrauchenidcB, the Proterotheridce and the 
TapiridcB were the only Perissodactyls living in the last-named 
country. 

The South American horses (genus Hippidium) bear charac- 
teristics which forbid confusing them with the Hipparions and 
the horses of the North. Those of South America had thick, 
squat bodies, large heads, slender legs tapering to small hoofs; 
their molar teeth were of a shape more square than those of the 
true horse. These peculiarities are found again, in a measure at 
least, in horses of the same country which have been referred to 
the true genus Eqaus, In the same way, the Equus lundii of 
Boas, which lived in Colombia in the Quaternary period, has been. 
compared to the zebra because of the thickness of its form. The 
other species which were found in the Argentine Republic are 
Eguus curvidens, E, argentinus, and E. rectidens ; this last is the 
one which lived longest in this country where it must have been 
hunted and eaten by prehistoric man. In the '* etage platien '* 
(upper Quaternary) are found bones of this horse {E. rectidens) 
associated with chipped-stone implements, with pottery, fire 
refuse, etc., which are the evidences of the presence of man. The 
long bones of this horse are often split for the extraction of the 
marrow and the skull broken for the brains. The shape of the 
teeth enables one to distinguish at once between the Equus recti- 
dens and Equus cahallus of Europe. 

If we study now the geological strata of the Argentine Republic 
we may form the following table whose elements we borrow 
from Mons. Fl. Ameghino: 

ETAQES. EQUID^ QUI S'Y TKOUVENT. 

Airien (actuel) Equus cahallus domesticuc, 

Aimara (recent) (Pas trace d' Equidce), 

Platien (post-pamp^n lacustre) Equus rectidens. 

Ouerandien (post-pamp<^n marin).(Pa8 de Mammifdres terrestres). 
Lujanien 1 f Equus rectidens. 



Bonairien « ' £^w« argentinus, 

_ , . > Pampeen < Equus curvidens, 

Belgranien , , Hippidium {5 sp,), 

Ensenadien J (^ Hipphaplus {2 sp.). 

This table, in which the '* ensenadien ^* formation is the most an- 
jcient, and the layer *'a6rien,** or actual, the most modern, shows, 
in the most evident manner, that tbe true horse of South America 
{Equus rectidens) was extinct a long time when Equus cahallus, 
coming from Europe, made his first appearance in the Argentine 
Republic. 

Indeed, the *<Aimara'* formation, where the bones of the llama 
{Auchenia guanaco) are abundant, presents no trace whatever 
of the genus Equius. 
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This geological proof seems to me to be absolutely incontro- 
Tertible, and reduces to nil hypotheses built on the apocryphal 
documents left by an adventurer like Sebastian Cabot, the inac 
curacies of which, not to say the fancies, are shown by the exam- 
pies we have cited. 

The true horse {Equiis) has been scattered more widely, and 
has given rise to more species in North America than South 
America. It is interesting to recall here that the remains of 
Equiu caballua have been discovered in the Quaternary beds 
(Pleistocene) of Canada and of Alaska. It is therefore certain that 
this species has existed in the wild state in the American Arctic 
region. But it is not less certain, according to all historical docu- 
menta, that this animal had not existed for ages when it was in- 
troduced by Europeans in the early part of the 16th century. 
What is the cause which brought about the extinction of horses 
in North America as in South America before the commencement 
of the present period ? This is not the place to discuss that ques- 
tion. But I cannot refrain from remarking that the extinction ap- 
pears to have coincided with that of the Prcboscidians (Elephant. 
Mastodon) and can consequently be attributed to the same causes 
which are to be sought in the environment of these HerbivorcB 
(nourishment, natm-e of the soil, etc.) 

For the present it will suffice to establish that the Mastodon 
guperbiu was contemporaneous with the Eguus rectidens in the 
in the Quaternary (Pleistocene) of the Argentine Republic. Also 
Elephas primigeniua is found with Equus caballua in the same age 
in North America. All these types of animals became extinct in 
the New World, although horses and elephants have continued to 
live in Asia and in Africa up to the present time. 



ADAPTATION OF SEEDS TO FACILITATE GERMINATION. 

BY W. W. ROWLEB, COBNELL UNIVERSPrY, riHAOA, N.T. 

Thb observations recorded in these notes are based upon the 
general law of evolution, that organisms are constantly adapting 
themselves to secure advantages in their struggle for existence ; 
and, because of this, it is to be expected that all modiOcations 
of organisms have some explanation in the economy of their ex- 
istence. 

From the initiation of the young plant into life at the time of 
fertilization of the ovule, to the end of the life of the mature 
plant, there is no more critical period in its existence than when 
it is dormant in the mature seed. It may be said in objection to 
this statement, that such seeds as corn, wheat, and garden seeds 
in general, when planted, almost all germinate, and this is true; 
bat these seeds are removed by artificial intervention from the 
competition with which those planted naturally are compelled to 
struggle. These seeds, then, may be left out of consideration. 

Careful observation of the seeds of native plants shows that a 
very large percentage of them never germinate. Some, no doubt, 
were never fertilized. I have counted a thousand seeds of different 
■pecies of plants belonging to the Order Ck>mpoRita3, and then planted 
them carefully, giving them as good, if not better, conditions for 
germination than they would have had if they had been planted 
naturally, with the result that in most of the species a compara- 
tively small number germinated. Anyone who will take the 
trouble to search for seedlings of our native perennial plants, and 
compare the number they find with the number of seeds produced 
by the plant, will be convinced without further argument that the 
larger proportion of seeds produced by wild planes never germinate 
at all. In view of the critical period in the life of the plant when 
it is dormant in the seed as an embryo, and recognizing the evo- 
lutionary law of the survival of the fittest, is it not reasonable to 
expect that modifications of the seed will be developed which will 
facilitate germination? What are some of the modifications 
which increase the chances for germination of the seed ? 

In general, it may be said that seeds vary as to the structure of 
the parts within the coats, as well as to the external appendages 
of the outer coat. The internal characters are concerned with 
the embryo and the albumen. The embryo is the essential part of 
(he seed. It consists of an initial stem, the hypocotyl, at each 
Old d which is a growing point, one, the plumule, destined to pro- 



duce the stem, the other, always at the other end of the hypocotyl 
(usually termed the lower end), from which the primary root 
starts. At the upper end of the hypocotyl, but below the plumule, 
are the cotyledons, sometimes large, sometimes small. Surround- 
ing the embryo more or less, and inside the coats, is the material 
upon which the embryo is nourished until it can carry on an in- 
dependent existence. This is termed the albumen of the seed. 
Around all are the seed-coata. 

Moisture is as necessary to the germination of a seed as any 
other external condition. The necessity for moisture would make 
it highly probable that seeds should have special modifications to 
secure it to the seed. It is my purpose to point out some of the 
adaptations which seem to me to be designed to increase the facil- 
ity and certainty of germination by securing and likewise keeping 
constant the supply of moisture for the seed. Some of the char- 
acters which will be mentioned have been considered as aiding 
the seed in its distribution. These are flattened or feathered ap- 
pendages commonly known as pappus, coma, etc. It is not my 
purpose to belittle the office of distribution as performed by these 
organs, but it does seem to me true that, while these organs do 
assist the seed in dissemination, they, at the same time, aid in 
bringing it into the most advantageous position for germination. 
This advantage is often gained by the correlation of the internal 
parts of the seed, especially the growing points, to the external 
ap(>endages of the seed or fruit. It is frequently the case that 
there is but one seed in the ovary, and the coats of the ovary 
closely invest the Feed. Such a fruit is an akene. If the ovary- 
and seed -coats are completely fused together, the fruit is a cary- 
opsis. For the purposes of our study these fruits may be included 
in the same category with seeds proper. 

The correlation of parts in the seeds of many species is very 
striking. In the akeues of most of the species of the Order Com- 
positee it is especially noteworthy, and in several other orders 
seeds occur showing the same correlation. They might well be 
likened to an arrow. The feathered end is light, the head is 
heavy. In falling, the heavy part, i.e., the part which contains 
the embryo, is brought by the force of gravity invariably into 
close contact with the soil. 

The same correlation of parts may been seen in the winged fruit 
of any species of maple. There is a very fruitful silver- leaved 
maple (A. dasycarpum) near my study. Under it passes a hard 
gravel path. The fruits that fell in the smooth path, of course, 
fell over on their side. Those that fell in the grass of the lawn, 
almost invariably assumed a position with the wing up and the 
l)ody of the fruit down in the grass and leaves in contact with 
the moist soil. Further, I found that not a single seed in the 
path had germinated, when many of those in the grass had done 
so. It was interesting to see those large seeds all wing-up in the 
grass. 

Most of the fruits of plants belonging to the Order CompositSB 
are especially adapted to facilitate germination. As is well known, 
the fruit is crowned with a pappus, which in a majority of cases 
not only acts like a parachute and bears the seed away, but at the 
same time lands it always a certain end up. The hypocotyl is 
very short in proportion to the leni^th of the cotyledons, and is 
always in the lower end of the seed. Thus the growing points 
are brought into close and constant contact with the moisture of 
the soil. I have observed these akenes in fields and woods lodged 
usually, I might safely say, almost always, in such a position as 
to bring the akene with its lower tip in contact with the soil. 
If it fell in an open, smooth place, it would tip over, but, although 
reclining, would still have the lower tip upon the ground. If it 
fell among grass, leaves, or debris of any sort, as seeds are very 
apt to do, these would keep it in an upright position, and, on ac- 
count of the barbed or upwardly roughened nature of many forms 
of pappus, it would work its way down until it came in contact 
with a suitable place for germhiation. 

To determine whether this could be proven experimentally or 
not, I carefully selected a certain number of seeds of twenty dif- 
ferent species, and planted one half of them one end ^p, the other 
half with the other end up. I had grave doubts about the success 
of the experiment, and should not have considered the proposition 
improbable had no differences in the rate of germination appeared. 
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All the seeds were placed under the soil and put as nearly as pos- 
sible under the same conditions. Whenever the weather was dry, 
they were watered twice every day. Five species germinated twice 
as many seed when planted pappus end up as the same species 
did when planted pappus end down. 

This at least suggests a reason for the inversion of the ovule in 
these and many other seeds. By assuming the anatropous form, 
the seeds in this order are able to bring their hypocotyl near the 
opening at the base of the akene, and at the same time secure 
advantages to themselves in the process of germination. I cannot 
help but believe that these adaptations are a factor in making 
the Order Compositse the largest of the orders of flowering plants, 
in the number of its species as well as in the great abundance of 
individuals in some of its species. 



WOMAN'S WORK FOR WAGES. 

BY C. B. HVNDEB80N, RECORDER AND ASSISTANT PROFESSOR OF SOCIAL 
SCIENCE IN THE UNIVERSITY OF CHICAGO. 

Social science has few more important problems than the con- 
ditions and effects of the earning of wages by women. Some 
sanguine advocates of women^s rights apparently do not see that 
there are grave perils attending the enlargement of industrial ac- 
tivities on the part of the natural mistress of the home. They 
hail with rapture unmixed with foreboding the mere fact that 
the former ** slaves of men" are becoming independent of the 
lords of creation. That access to new employments has its bright 
side there can be no reasonable doubt. There is a physical gain if 
the work is confined within certain limits and is adapted to the 
frame and forces of the sister toiler. Regular labor in sunny and 
well-ventilated rooms, or even in the open fields, is far better for 
health than idleness and husband- trapping. Intellectually, the 
sphere of mental life is vastly enlarged by the modern diversity of 
employment. There are domestic and social advantages in being 
able to wait and select a husband rather than take up the first 
thing in the shape of a man who offers a secure living. The eco- 
nomical advantage is so apparent that it needs nothing more than 
mention. At first sight sdl that a girl earns is clear gain, and is 
an absolute addition to the income of the family. In many occu- 
pations the dexterity, deftness, and honesty of female helpers 
have proved their superior value. As nurses, physicians of 
women and children, matrons of institutions requiring the pres- 
ence of ladies, their gentleness and insight have been an untold 
blessing. These advantages are so real and great that any modi- 
fications of the present tendency to widen the industrial sphere of 
woman must take them into the account. 

But there is also a very dark side to this subject. Passing the 
dangers of imposing labor prematurely on young girls, consider 
the indirect effects of feminine competition in some lines. That 
which we first see is a positive addition to family revenue. But 
later we discover that girls are taking the places of men at lower 
rates. This often means that the natural head and bread-winner 
is out of work or is receiving the woman's rate. The girl has 
herself to support, and that only in part. The man must support 
at least four persons. What must be the effect on domestic life ? 
That which is actually observed : the husband and father -at home 
while the daughter or wife is in the factory earning the living. 
Marriages are dimished, and among those most suitable for par- 
ents there are fewer births. A recent French economist of high 
repute gravely declares that the State ought to support and edu- 
cate foundlings and orphans because the better members of so- 
ciety either cannot or will not keep up the population. What must 
be the results of propagating a human stock with such pedigrees ? 
Ask the Kentucky horse-breeders. Think of the disorder of 
households where the normal conditions are reversed, the wife 
being in field or shop. Dr. Bushnell wrote about a** a reform 
against nature." It is against civilized human nature to throw 
the burdens of procuring sustenance upon those who have all 
they can endure in bearing, nursing, and starting the education 
of children. That cannot be a good tendency, economically or^ 
morally, which tends to exting^uish a higher race. Herbert Spen- 
cer, in his pages on the status of women, gives ftbundant illustra- 



tions of the law that the imposition of bread-winning on women 
belongs with savage conditions. 

What can be done to secure the advantages of women's work 
for wages and avoid the perils ? There are natural forces which 
counteract the momentum of these evils. Fortunately it is the 
disposition of most women to have a home of their own. This 
inclination, deep as human life and old as history, removes much 
female competition. But unconscious forces need to be supple- 
mented by foresight, prudence, and philosophy. Biology, as De 
Qreef teaches, is not sociology. There is a physical law of 
'* must "and a moral law of "may" and "ought." Women 
should be taught that she who works for less than normal wages 
in order to get '' pin money " is the foe of her kind, and is under- 
mining the foundations of economic and domestic welfare. This 
conviction, once generally diffused, will create trade-unions. 
These unions, because they are human, have done many foolish 
and wicked deeds. But they never did a more foolish or wicked 
deed than they have done who taught that unlimited work of 
women, at any price they could get, was an unmixed good. If 
women unite and demand the normal rate of wages then it will 
be found out whether it is really profitable to hire them. If their 
peculiar gifts give them superiority they will retain their places 
at the proper rate. If men are really more fit for the places, they 
will be preferred. Thus this social disease might be healed. To 
let it alone is to let a cancer alone, or permit incipient consump- 
tion or germs of cholera to have free-course. To take hold of the 
evil with will and unity is to cure it. Thus alone will young 
men be able to marry at a suitable age, and young women will 
generally find their most congenial and happy places as mothers 
and e<iucator8 and home-makers. There is sufficient earning 
force in men without forcing children to eat scraps of brea«l and 
cake out of scavenger barrels and without compelling women to 
exhaust their energies in field and factory. 



HEREDITY. 



BY JULIA BROWN STRODE. 



All men are created free and equal, says that famous document 
the Declaration of Independence, and, in a remote and abstract 
sense, it may be true ; but, all in all, we are bound by a thousand 
chains, and equality is unknown. Fetters have been imposed 
upon us by our forefathers; limitations have been set us by our 
ancestors, which it will take years of study and self-culture to 
overcome. And as to equality, this man may average well in one 
{^articular with bis fellow-men, but is totally deficient in another 
respect, and no two men are alike. Many of the lower tribes in 
Africa, says Stanley, resemble the ape more nearly than human 
beings. Either these lower classes have sprung from a brute an- 
cestry, or their lives and environments have continued such that 
they have taken on the dispositions and appearance of the higher 
animals with which they have been surrounded, and have trans- 
mitted them to their progeny. Whether we accept the theory of 
evolution or not, the fact remains the same, i.e., that many savage 
tribes are more allied to animals than to civilized man. But, 
whatever our parentage is, or may have been, true worth is recog- 
nized and acknowledged wherever it may be found. 

The problem of how to intensify the higher attributes of human 
nature and obliterate the unworthy is the problem of the age. The 
old theory that children were sent into the world, figuratively 
speaking, mere pieces of blank paper was long ago exploded. 
The paper is all written, traced, and re traced. The child has as 
decided a character, though not one so easily discemable, when 
it enters the world as when it leaves it. As genius, disease, 
peculiarities of appearance often transmit themselves from parent 
to children, so do villainy, crime, and moral depravity. 

Here is a child with the idiosyncracies, the peculiar mannerisms, 
of his great-grandfather dead before be was bom. I know of a 
boy whose attitudes and voice are like no other member of his 
family, but that of an uncle whom he never saw. Often an indi- 
vidual returning to his home town, from which he has for years 
been absent, readily determines to what families the new-born 
generation bpi" 
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Drunkenoess is an iDherited disease. A celebrated physician 
makes an estimate that one- fourth of the cases of insanity are in- 
herited. A race of scholars beget a race of learned men, men with 
brains capable of receiving much knowledge. Says^ Oliver Wen- 
dell Holmes in one of his greatest novels: ''There are races of 
scholars among us, in which aptitude for learning is congenital 
and hereditary. Their names are always on some catalogue or 
other. They break out every generation or two in some learned 
labor, which calls them up after they seem to have died out. At 
last some newer name takes their place it may be; but you inquire 
a little and find it is the blood of the Edwardses, or the Chaunceys, 
or the Ellerys, or some of the old historic scholars disguised under 
the altered name of some female descendant." 

Of course, there are individuals and families continually work- 
ing their way up into these intellectual classes, and their posterity 
will rank with them. But many of us have the way already 
paved for us in inherited aptitude and brain-power. 

Often acquired traits are transmitted until they become a dis- 
tinguishing characteristic of the race or family, a part of them as 
it were. Sometimes certain unions, ** felicitous crosses," produce 
an improved strain of blood and a prodegy is bom. A child 
adopted and far removed from its family usually shows forth the 
disposition of its own people. Occasionally such a one will es- 
cape. A generation or two may be skipped, but, sooner or later, 
the old hereditary traits reappear, breaking out in the blood of 
the race, no matter what the outer influences may be. Rev. 
Oscar C. McCulloch, in an address before the National Conference 
of Charities, stated his having traced a certain family back for the 
greater part of a century, until the individuals found belonging to 
it numbered over five thousand, all but one of whom were either 
vagabonds or criminals. But one of the entire number lived to 
be an honorable man. Says this reverend gentleman, as quoted 
by Edward 8. Morse in a late number of the Popular Science 
Monthly: ** Efforts have been made again and again to lift them, 
but they sink back. They are a decaying stock; they cannot 
longer live self dependent. The children reappear with the old 
basket. The girl begins the life of prostitution, and is soon seen 
with her illegitimate child.** 

The entire populace of portions of our great cities is composed 
of an element such as this. Decency cannot exist within the 
borders of these slums. Truth cannot survive the diabolic cunning 
of the place. Missionaries and sanitary ofllcers sent to aid this 
people are often murdered. **Tliis class," says O. B. Fowler, 
''are an enormous expense to the State, a constant menace to 
society, a reality whose shadow is at once colossal and portentous." 
Millions of them every year start out over country as tramps, and 
return again to these quarters as winter sets in, to live by theft, 
crime, and beggary. Their increase is alarming. A race of 
vagabonds beget a race of vagabonds. What shall we do to 
prevent this increase? How shall we work a reformation ? How 
■ball we treat our criminals bom, as it were, out of parallel with 
natural law ? Shall such be allowed to beget a race in which 
their own characteristics are intensified ? Shall such be treated 
as morally responsible for their misdoings? This is the great 
problem to be solved by our own and future generations. 

" It is singular," says Holmes, " that we recognize all bodily 
defects that unfit a man for military service, and all intellectual 
ones that limit his range of thought; but always talk at him as if 
his moral powers were p^fect. ... I suppose, "he continues, " that 
we must punish evil-doers as we extirpate vermin ; but I don*t 
know that we have any more right to judge them than we have 
to judge rats and mice, which are as good as cats and weasels, 
thought we think it necessary to treat them as criminals." 

Truly, "the sins of the parent are visited on the children, even 
to the third and fourth generation." Truly, our infiuence is 
unending; our lives a blessing or a curse to all future time, just 
•8 the power and infiuence of the great past is interwoven within 
cor own organizations. 

Ah, yes I but hidden within this visible being is the real man, 
the oreroomer, the spirit pure as when it left the Creator to be 
inoamated in mortal fiesh. That let us recognize. Let us know 
ounelTea, our faults and virtues, the chains that bind us, the aids 
flMil IwTe been given us; but let us so recognize our own spirit 



lives, our real selves; let us so far become individualists that we 
are masters and not slaves to inherited tendencies. And let us 
attempt to solve this great problem, here cited, for the good of 
our fellow- men and the strengthening and bettering of future 
generations. 

A CONSIDERATION OF THE CLAIMS OF CHEMISTRY AS 
THE BASIS OF MODERN AGRICULTURE. 

BY FBANK T. SHUTT, M.A., CHIEF OHXMIBT, DOMIinOlf SXPEBIKEirTAL 

FARMS, OTTAWA, CANADA. 

Agriculture may be considered at once the oldest of all arts 
and the youngest of the sciences. It has always had for its object 
the economic production of plants and animals and the nuiterialB 
elaborated by them during their life. This fact gives us a defini- 
tion for the term agriculture that was as correct centuries ago as 
it is now. 

Until comparatively late years agriculture existed, as far as the 
farmer was concerned, as an art only. The application of scien- 
tific or classified knowledge to the feeding of plants and animals 
began with the researches of Liebig and Davy in the early part of 
the present century. Since then an ever-increasing band of sci- 
entists — now spread over the civilized world — has been studying 
this vast subject with gratifying results. Agriculture, properly 
so called, has now passed beyond the ranks of empiricism and en- 
tered the realms of science. 

Strictly speaking, agriculture should not be called a science. 
The problems which it presents call for their solution upon chem- 
istry, botany, zodlogy, geology, and physics. Mechanics are also 
more or less closely connected with agriculture as an art, and 
have been of immeasurable value in reducing the cost as well as 
increasing the yield of field-crops. 

It is to chemistry and animal and vegetable physiology, how- 
ever, that we look for the answers of innumerable questions that 
are continually arising in the development of those living things 
which the farmer has to deal with. Indeed, a little reflection 
will convince us that it is difficult to state an agricultural problem 
that does not make demands upon chemistry and physiology for 
its solution. 

Chemistry has to do with the composition of all matter, inert and 
living, and the changes which such is constantly undergoing. The 
conversion of soil substances and the constituents of the air into 
vegetable tissues, and the formation from these of animal tissues 
and products, though not as yet fully understood, are, neverthe- 
less, truly chemical changes. Looked at chemically, we see 
nature as the work-shop, plants and animals as the chief agencies, 
man as the director. The material worked with consistB of a 
limited number of elementary substances and their compounds; 
plants and animals are continually performing with this material 
the operations of analysis and synthesis. 

Physiology treats of the functions of living things and their 
various organs; it seeks to explain with the aid of chemistry all 
the phenomena of life. Living matter is made up of cells capable 
of nutrition and reproduction. As the result of cell development, 
animal and plant tissues are formed. The changes which take 
place in these cells, primarily leading to their nutrition, and sec* 
ondarily to their reproduction, are true chemical transformations. 
It becomes clear, therefore, that physiology is largely chemistry, 
and that the latter science in many instances furnishes the foun- 
dation and explanation of vital or physiological processes. 

Thus we establish the claim that chemistry forms the basis of 
scientific agriculture. 

Leaving with this brief outline of the fundamental importance 
of chemistry in the abstract to agriculture, let us proceed to ex- 
amine somewhat more in detail the aid that this science gives to 
the farmer. To pursue economically and intelligently, modern 
agriculture in any of its branches requires an application of the 
principles of chemistry, since every farm operation, whether per- 
formed by nature or man, implies, as may be inferred from what 
has already been said, changes of material which can only be ex- 
plained by chemistry and its twin-sister science, physiology. 

Chemistry a£fords definite knowledge as to the amounts of the 
several constituents taken from the soil by field-crops, thus indf* 
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eating what must be restored if fertility is to be maintaioed and 
lacratiye yields obtained in the future. Such knowledge is 
well-nigh indispensable at the present day to the grower of grain, 
roots, and fruit if he is to compete successfully with hid intelli- 
gent neighbors. Chemistry can tell us, in a large measure, of 
the relative fertility of a soil and point out what elements of plant- 
food may be lacking. It is the science that makes the barren and 
waste lands fruitful and is the chief agent in making ** two blades 
of grass grow where there was but one before.*' To stock- raisers 
and dairy- farmers it lends its aid in showing the requirements of 
animals, the dally waste of the animal organism. It ascertains 
the composition and relative feeding- values of cattle- foods. It 
analyses animal products, indicating their comparative worth. 
Chemistry stamps the value upon artificial fertilizers. 

In the by- paths of agriculture, too, chemistry is of service. The 
intelligent investigator in the important subjects of insecticides 
and fungicides must prosecute his studies by the light of chemistry. 
And so we might proceed, but space forbids. Let us, however, 
remember that history emphatically shows that agriculture and 
agricultural chemistry have progressed with equal strides, and 
that for the future the indications are that the relationship of these 
two will be still closer. 

If in this short sketch our claim is made good, then we perceive 
that it is of paramount importance that agricultural chemistry 
should form part of the education cf every boy destined for the 
farm. Every public school in rural diptricts should teach it, not 
merely theoretically, but practically. All the officers of our ex- 
periment stations should have a knowledge of its principles, since 
no department of agriculture is independent of it. They at present 
are not only investigators but are also the teachers of the adult 
and practising farmer. How necessary it is then that all their 
work should be guided by an intimate acquaintance with that 
science which is not only the foundation of agriculture, but whose 
laws govern its operations. 



THE REAL MOTIONS OF THE FIXED STARS. 

BT PBOFBS80B A. W. WILLIAMSON, AUGU8TANA COLLEGE, ROCK IS- 
LAND, ILL. 

It is very often stated in newspapers, and also stated in a num- 
ber of text-books on astronomy, that 1830 Groom bridge has a 
greater velocity than the attraction of all known bodies in the 
universe could give it. We know not how many dead suns may 
exist, retaining their full power of attraction, though no longer 
giving light. 

We do not, however, need this supposition to account for the 
velocity of 1880 Groombridge. Granting the laws of gravitation 
universal, we are able to account for any finite velocity, the at- 
tracting bodies possessing any finite degree of brightness, by sup- 
posing these bodies sufficiently large and distant. 

Imagine a grand central sun just as dense as ours and a quin- 
tillion times as bright, in proportion to its surface. Suppose its 
distance 10^' times that of our sun. Suppose its periodic time 
10" times that of our earth. Its mass would be (10")' -^ (10")' 
= 10»'* -^ 10'" = 10'" times that of our sun. Its radius would 
be • v'lO'" = 10". Its apparent surface would be (10" -^- 10")* 
= (10'") * = 10" times less than our sun. Its brightness would 
therefore be 10-" x 1 quintillion = 10-"» or .000000000000000001 
part of that of our sun, that is. it would be as much fainter than an 
ordinary star as the star is fainter than the sun, invisible even by 
the Lick telescope. 

Our system would therefore move in its orbit around this cen- 
tral sun as many times more rapidly than the earth moves in its 
orbit, as the diameter of the orbit is greater, divided by the num- 
bbr the periodic time is greater, that is 10" -5- 10** = 10". As our 
earth moves over eighteen miles in a second, our system must, on 
this supposition, move over eighteen quintillion miles in a second, 
or about one hundred trillion times the velocity. 

It is difficult to conceive that so great a sun can have any real 
existence, and still more difficult to imagine we are moving with 
such velocity. It seems to me, however, not improbable that as 
the motion of the planets in their orbits is mach greater than that 



of their satellites, so the motion of the stars around the common 
centre is far more rapid than that of the planets around our sun. 
It seems quite likely that all are moving in the same direction, 
and that the apparent motions of those having a sensible parallax 
are only the differences of their true motions. The sun may ap- 
pear to be moving towards Hercules because it is moving in that 
direction more rapidly than the average of the stars. May it not 
also be the case that it is really moving in exactly the opposite 
direction but more slowly than other stars ? 



LETTERS TO THE EDITOR. 



«*• OorretpondenU are requ«§ted to he at brief cu pouible, Tfie wrtter'e name 
i§ in cM caeee required cm proof of tfood faith. 

On requeet in advance^ one hundred copies of the number oontaining hie 
eommunication wiU befumiehed free to any eorretpondent. 

The editor will be glad to puhlieh any queriee ooneonant with the eharaettr 
of the Journal, 

The Ancient Libyan Alphabet. 

Professor Keane in Science, Sept. 28, having acknowledged 
that he referred to the wrong book, should have been ingenuous 
enough to say that, in the book he did refer to, the primary form 
g^ven of every letter in the Libyan alphabet is rectilinear, or a dot. 
As he was not, I offer to place the book in the hands of the editor 
of Science for anyone to convince himself that this is the case. 

It is a strange misapprehension of the most important point at 
issue on the part of Professor Keane, to call the form of the letters 
'* of secondary importance.** Their disputed origin can be ascer- 
tained only by discovering their original forms. 

If Professor Keane had further been ingenuous enough to state 
why Hanoteau likens the writing of the Touaregs to Arab and 
Hebrew, he could not have ventured the perfectly incorrect in- 
ference he fathers on Hanoteau, that it is ** Semitic.*' Hanoteau 
refers solely to his belief that the Touareg writing is always read 
from right to left; in which opinion he was wrong, as I have 
plenty of documents in tifinar to show. 

I shall say nothing further of Professor Keane *8 view of the 

pronunciation and meaning of the word tifinar than that every 

derivation I can find of it by French scholars regards the initial 

t as part of the radical; which would effectually dispose of the 

fanciful hypothesis that it comes from Phoenician, 

D. G. Brinton. 
Media, Penn., Sept. *ZT. 



Twins Among the Indians on Puget Sound. 

Twins among the Indians of Pugct Sound are very uncommon ; 
but in former times, when any did appear, they had an exceed- 
ingly hard time, as the Indians were superstitiously afraid of 
them. During the past eighteen years, I have known of but one 
pair among the Twana Indians, and one pair among the Clallams. 
The Twanas were well taken care of, as the parents had always 
lived on the reservation, where the Indian agent had previously 
had a pair ; and so they had had an opportunity of seeing the white 
customs in regard to them. These parents had also been educated 
in school, and were quite civilized. To all intents and purposes 
they were white, and so nothing was done about them except 
that there was some talk about the former customs in regard to 
them. 

But the pair among the Clallams did not fare so well. Their 
parents were old-fashioned Indians, were surrounded by old- 
fashioned Indians, were about eighty miles from the reservation, 
and they had never had a home on it. The home of their parents 
was in Fort Discovery, but they were at Neah Bay, catching seals, 
about eighty miles from home at the time the twins were born. 
Immediately the Neah Bay Indians became afraid of them, and 
quickly drove them and their parents away, as they were afraid 
that the twins would scare all the fish away from their waters. 
Accordingly, the parents returned to Port Discovery on a steamer, 
though the Indians were quite unwilling to have them go in that 
way, fearing that they would frighten all the fish away; and 
earnestly wished them to walk the entire distance, over mountains 
and through the forests or on the beach, although there was 
neither beach or load much of the way. 
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When they reached home, some of the old Indians of their own 
tribe were very much afraid. They threatened to kill one of the 
twins, so that the father did not dare to leave home. Hence he 
could not go off and work and earn food ; neither would they 
allow him to fish near his home, although the fish at that time 
were very abundant there, for fear that all the fish would leave. 
Hence the man was greatly troubled to get food enough for his 
family to keep them from starving. They told him to live on 
clams. They would not go near his house if it could be avoided, 
and, if they had to pass it, would make quite a detour around. 

It is said that long ago, when such an event occurred, the other 
Indians drove the fortunate or unfortunate mother into the woods 
with the twins, — the father going also if he wished, — and there 
they had to live alone, and they were not to return as long as 
both twins were alive; one must be disposed of in some way. If 
any friends pitied them enough to furni^h them with food, it was 
carried to some place where the parents were not present, and 
then, when the carrier had retired, the parents could take it to 
their lonely home. 

Other tribes on the Pacific coast had somewhat similar customs, 
while others honored the twins greatly, according to the reports 
of the British Association for the Advancement of Science, which 
speak of them in British Columbia, and Power^s ** Tribes of Cali- 
fornia,*' which speaks of them in that State. M. Eells. 

Union Citj, Wash., Sept. 18. 



Prevention of Cholera Aaiatica. 

In an article on '< Prevention of Cholera Asiatica,*' printed in 
Science, September 23,1 wished to give a way to detect the bacillus; 
inadvertently stating Gramas solution cdlored the germ, — it does 
fiof do 80, — but that fact forms one of its distinguishing character- 
istics. However, the cholera (comma) bacillus is colored by a 
watery solution of fuchsin, Hugh Hamilton. 

Hsrrisburg, Pa., Sept. 34. 



A Large Southern Telescope. 

The wide interest in astronomical research is well illustrated by 
the frequent gifts of large telescopes to astronomical observatories 
by wealthy donors who are not themselves profeasional students 
of astronomy. The number of these gifts is continually increas- 
ing, and in no department of science has greater liberality been 
displayed. Unfortunately, the wisdom shown in the selection of 
good locations for the telescopes has not equalled the generosity 
with which they have been given. Political or personal reasons, 
rather than the most favorable atmospheric conditions, have in 
almost all cases determined the site. These telescopes have t)een 
erected near the capitals of countries or near large universities, 
instead of in places where the meteorological conditions would 
permit the best results to be obtained. The very conditions of 
climate which render a country or city great, are often those 
which are unfavorable to astronomical work. The climate of 
western Europe and of the eastern portion of the United States is 
not suited to good astronomical work, and yet these are the very 
countries where nearly all the largest observatories of the world 
are situated. The great number of telescopes thus concentrated 
renders it extremely difficult for a new one to find a useful line 
of work. The donor may therefore be disappointed to find so 
small a return for his expenditure, and the opinion has become 
prevalent that we cannot expect much further progress in astronomy 
by means of instruments like those now in use. The imperfec- 
tions of our atmosphere appear to limit our powers, and are more 
troublesome relatively with a large than with a small telescope. 
Accordingly, it has not been the policy of the Harvard College 
Observatory to attempt to obtain a large telescope to lie erected in 
Cambridge. In order to secure the greatest possible scientific 
return for its expenditures, targe pieces of routine work have by 
preference been undertaken, which could be done with smaller 
instruments. These conditions are now, however, changed. A 
station has been established by this Observatory near Arequipa, in 
Pem, at an altitude of more than eight thousand feet. During a 
large part of the year the sky of Arequipa is nearly cloudless. A 



telescope having an aperture of thirteen inches has been erected 
there, and has shown a remarkable degree of steadiness in the 
atmosphere. Night after night atmospheric conditions prevail 
which ocour only at rare intervals, if ever, in Cambridge. Several 
of the diffraction rings surrounding the brighter slars are visible, 
close doubles in which the components are much less than a 
second apart are readily separated, and powers can be constantly 
employed which are so high' as to be almost useless in Cambridge. 
In many researches the gain is as great as if the aperture of the 
instrument was doubled. Another important advantage of this 
station is that, as it is sixteen degrees south of the equator, the 
southern stars are all visible. A few years ago a list was pub- 
lished of all the refracting telescopes having an aperture of 9.8 
inches or more (Sidereal Messenger, 1884, p. 193). From this it 
appears that nearly all of the largest telescopes are north of lati- 
tude -I- 85^, although this region covers but little more than one- 
fifth of the entire surface of the earth. None of the seventeen 
largest and but one of the fifty-three largest telescopes are south 
of this region. Of the entire list of seventy-four, but four, having 
diameters of 15. 11, 10, and 10 inches, are south of -|- SS**. The 
four largest telescopes north of -|- 85^ have apertures of 86, 80, 
29. and 21 inches, respectively. But few telescopes of the largest 
size have been erected since this list was prepared, and the pro- 
portion north and south is still about the same. It therefore 
appears that about one-quarter of the entire sky is either invisible 
to, or so low that it cannot be advantageously observed by, any 
large telescope. The Magellanic clouds, the great clusters in 
Centaurus, Tucana, and Dorado, the variable star 7 Argus, and the 
dense portions of the Biilky Way, in Scorpius, Argo, and Crux, are 
included in this neglected region. Moreover, the planet Mars when 
nearest the earth is always far south. The study of the surface 
of this and of the other planets is greatly impeded by the unsteadi- 
ness of the air at most of the existing observatories. Even under 
the most favorable circumstances startling discoveries — relating, 
for example, to the existence of inhabitants in the planets — are 
not to be expected. Still, it is believed that in no other way are 
we so likely to add to our knowledge of planetary detail as by 
the plan here proposed. The great aperture and focal length and 
the steadiness of the air will permit unusually high magnifying 
powers to be employed, and will give this instrument correspond- 
ing advantages in many directions, — for instance, in micrometric 
measures, especially of faint objects. It can be used equally for 
visual and photographic purposes ; and in photographing clusters, 
small nebulee, double stars, the moon, and the planets, it will 
have unequalled advantages. 

A series of telescopes of the largest size (including four of the 
six largest, the telescopes of the Lick, Pulkowa. U. 8. Naval, and 
McCormick Observatories) has lieen successfully constructed by 
the firm of Alvan Clark & Sons. But one member of the firm 
now survives, Mr. Alvan G. Clark; and he expresses a doubt 
whether he would be ready to undertake the construction of more 
than one large telescope in the future. The glass is obtained with 
difficulty, and often only after a delay of years. A pair of discs 
of excellent glass suitable for a telescope having an aperture of 
forty inches have been cast, and can now probably be purchased at 
cost, $16,000. The expense of grinding and mounting would be 
$92,000. A suitable building would coit at least $40,000. If the 
sum of $200,000 could be provided, it would permit the construc- 
tion of this telescope, its erection in Peru, and the means of keep- 
ing it at work for several years. Subsequently, the other funds 
of this Observatory would secure its permanent employment. 
Since a station is already established by this Observatory in Peru, 
a great saving could be effected in supervision and similar ex- 
penses, which otherwise would render a much larger outlay nec- 
essary. 

An opportunity is thus offered to a donor to have his name per- 
manently attached to a refracting telescope which, besides being 
the largest in the world, would be more favorably situated than 
almost any other, and would have a field of work comparatively 
new. The numerous gifts to this Observatory by residents of 
Boston and its vicinity prevent the request for a general sutiscrip- 
tion ; but it is believed that if the matter is properly presented, 
some wealthy person may be found who would gladly make the 
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reqalalte gift, in view of the atroDg probability that it will lead to 
a gnat advance in our knowledge of the heavenlj bodies. Any 
oae interested id Ibis plao is invited to oddreas the undersigned. 
Edward C. PicsBRDia, 

DiniotOT of tbs Obaerratory ol Harrkrd Callngt. 
CkmbridRC, Han., U.S.A., Saptember, 1609. 



Ully across the body to the tip of the middle finger of the left 
hand, the left arm alao being extended hwisontally. 

J. OWKM DOBSET. 

Takoma Park, D,C„ Sept. II. 



Omaha Arrow- Ueaanre. 



Naltunne Tunne Ueaaures. 



Whkh the writer was at the Siletz Agency, Oregon, in 1884, 
he obtained the following anits of measurement from Ales. Bobs, 
the chief of tbe Naltunne tunne, an Athapascan people: — 

1, The double arm's length, from tbe meeting of the tips of the 
thumb and forefinger of one hand to tbe meeting of tbe tips of 
tbe thumb and forefinger of the other hand. 

2. Single arm's length, " one anu," extendiug from the tip of 
tbe middle finger along tbe extended arm to tbe shoulder- joint. 

8, From the middle of the sternum along the extended arm to 
the meeting of the tips of the thumb and index finger. 

4. From the inner angle of the elbow to tbe meeting of the tips 
of the thumb and index finger. 

5. From the middle of the forearm to tbe meeting of the tips 
of tbe thumb and index finger. 

6. From the first wrinkle of the wrist to the meeting of the tipe 
of the (hnmh and index finger. 

7. The width of the hand (when grasping a stick), "onegrasp," 
equal to the width of four fingers (No. 11). 

8. One finger width. 9. Two finger widths. 10. Three finger 
widths. 

11. Four finger widths (the hand being open), equal to No. T. 

18, Five finger widths (including ttie thumb). 

18. From the joint of the right shouldfr horisontatly across tbe 
body to the meeting of the tips of tbe thomb and forefinger of 
the extended left arm. 

14. From tbe tip of the right elbow (the right arm being bent 
and held horizontally, the hand tonching the shoulder) borizon- 



Thb Omaha use the following as their arrow -measure: From 
the inner angle of the elbow to tbe tip of the middle finger, and 
thence over the back of the band to tbe wrist-bone. 

J. OWEH DORSBV. 
Takama Park, D.C., Sept. IS. 
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Elemenlarji Text-Book of Entomology. By W. F. KiRBT. Sec- 
ond Edition. Revised and augmented. IIL Now York, 
Macmillan 8c Co. 381 p. 8°. |3. 
Ehtouolooists everywhere will welcome with pleasure this 
new edition of Kirby's handbook of reference to the study of in- 
sects. As compared with the first edition of the work, we find 
the present one improved by the addition of a carefully prepared 
index, and by an appendix and table of contents. Tbe appendix 
adds considerable new and valuable matter, while the last-named 
feature answers admirably to present the main divisions of tbe 
classification of iottects used by the author. Various schemes of 
the latter are briefly discussed In the introduction, but our apace 
will only admit of our saying here that seven orders are adopted 
la which the lesser groups of all insects are referred. These are 
the ColwpUra (including Strepaitera), Ortkoptera (including 
EuplexOfittra tiad Dictyoptera), NeuropUra^mciiihmgTrichoplera, 
Thgganura, Cotlembota, MaUophaga, and Thytanoptera), Hymtn- 
optera, Leptdopttra, Hemiptera or Shynchota (including the But>- 
orders Hemiptera — Heteroptera and Hemiptera ^Hemopfera, 
and the Anoptura), and Diptera (including A}AanipUra and pos- 
sibly Ackreioptera). Our author tersely defines these several 
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grnapa undn tbetr respective beads, in the various dirJBional 
chaplera of the books which th>>7 constitute, while the minor 
groups below orders are treated under sections of these chapters 
with more or less detail- 
Mr. Kirb;, being an Englishman and a member of the Britiuh 
Museum staff, it is no more than natural that in his volunie he 
has given British eotomologj especial cnnaiileralion, but in bo 
doing he has hardly impaired its salue for a text-book to the sci- 
ence of the entire subject. Indeed, the American entomologist's 
Hbrarf will be lacking a moet useful auxilinrj to monographic 
treatises unless possessed of a copy of this manual. Of all the 
species making up his ^even orderii, be states that no less than 
12,800 are to be found in Britain, as com{iared with Ihe 370,000 
making up the insect fauna of the world. We see the book's 
gresleet weakness in his introduction, where not sufHcient atten- 
tion has been given to the anatomy of insects, tbvir study from a 
general standpoint, their distribution in time, their taxonomy and 
nimilar matters, all of which give the works of Packard such a 
peculiar value. Not a single cut illustrates the fourteen pages 
devoted to his introduction in a volume of nearly three hundred. 
On the other hand, it would be hard to accord too much praise to 
the S30 figures contained on 87 plates that embellish the book. 
To tbe general student, as a means of diagnosis of the main 
groups, they must prove of the very greatest assistance, portrayed 
as thej are with marked accuracy, strength, and clearness. For 
the purpose mentioned, tbe Cokoplera are especially good, bold, 
and well drawn, though perhnp« lacking in that reHnement of 
detail which lends sucb beauty to tbe productions of Riley's pen- 
cil. Throughout the pages of Mr. Kirby's work we are pleased 
to find that he has not altogether neglected to consider tbe eco- 
nomic importance, or the reverse, of many insects to the agricul- 
tnialist, and to vegetation, forests, and ptant-life, generally — a 
department now attracting such universal att«ation in this coun- 
try. 



Upon the whole, we may say that this handsomely gotten-up 
manual presents but little for adverse criticism, when we come to 
consider what the volume aims to give, while it offers a great 
deal to commend it, and it is a work that any entomologist in this 
country will l>e proufi to see upon tbe shelves of his library, as it 
is one that the student of entomology will be constantly called 

U[)on to consult. R. W SbUFBLDT. 

Primitive Man in Ohio. Vol. I. By WaR«EN K. MoOHRBEad. 
New York, O. P. Putnam's Sons. 346p. 8vo. Illustrated. 

Thb problem. Who were the mound builders ? has long been 
one which has interested students of the antiquities of tbe valley 
of the Ohio, without much unanimity of conclusion on the part 
of those who undertonk to answer it. Whoever these ancient 
peoples were. Sir. Hoorehead end his collaborators in the work 
before U4 have been enabled by a series of admirably conducted 
iuvesti gal ions to throw a new light on their arts and institutions. 
These collaborators are Hr. Gerard Fowke, Dr. U. T. Cresson, and 
Hr. W. H. Davis; each of whom contributes one or two chapters 
to the book, on special fields, 

After an opening chapter on palceolitbic man, there are descrip- 
tions of excavations in various sites, the most celebrated of which 
are Port Ancient, Hadisonville, and Hopewell's Tumuli. The 
discoveries in the latter were especially rich, and will figure 
prominently in the archaeological department of the Chicago Ex- 
hibition. They are particularly interesting as indicative of an 
extended use of metals, notably copper. 

An examination of tbe skulls unearthed shows the contemporary 
eiistence of two groups, the one short-headed, the olber long- 
beaded; or, are they simply two cranial forms within tbe same 
population? This seems quite as likely. 

The Illustrations in the work are faithfully and well executed 
from the objects, and add both to the beauty and utility of the 
volume. 



Bffspepsia 



Dr. T. H. Andrews, JefEeraon 
Medical College, Philadelphia, says o^ 

Horsford's Acid Phosphate. 

" A wonderful remedy which gave me 
moit gratifying results in the worst 
foiiai of dyipepsia." 



LITERARY OUTFIT FREE. THE WEEKLY BULLETIN 

" BcliDoe. " will i«oi<lTe . oopy of - HlnorioS OF VEW8FAPER AHS FERIOSZCAL 
Ok." by «. B. Hall. A square Hto. buok (SUiS LITEBATUBE. 

»s.i« boot and. barminaitbatpiioe %%<» Cata ogues and C assifies Each Week 

DM Prltace LIbnrj' Labelai tbe; ahould ba '=' 

'""Th''nh''"""iS"'*'h-i-" -t;.!-!- ■ ■ " THEPRlMCIPAbCO.VTBMTSOP 
brief U.t of ^'cl^perc^f.t.^dal'd.Ddm^' THE PERIODICAL, PRESS. 

tnn luteadrd for IhMM «£o are about forrn- Tbatbng« man of material heretofore llUMi^eaalbla 

MS"'';.,"';."''""''"'.''";'',"'"' » M:i3S.'.ra!iJ°J,r.rS»V'"""'' 
. y.^bJ^SCl^'feSteaSj ^ ^ INDEX OF TEOHDIOtL LITEHJTURE 

^- Bend for a^^e«ampl« copy aod team hov 

.iirLC.'^'a'ie'"^"J2.SioS^"S'o^T/^^ The BuIMIh Supplies 
s^^^trA^'-J'""^ """i,i..e.po,... «u.a. The Articles Oetelogued. 

Address THE WEXELT BULLSTIV, 
S SonerB«t Slract, - - Boaton. IHftaa. 



It reaches various forms of 
Dyspepsia that no other medi- 
cine seems to touch, assisting Jsa 
the weakened stomach, and 
making the process of diges- 
tion natural and easy. 

OcMriplJTe pamphlet free on tpplica 
I Cbaalcal Wvrha. PraiNean 



Beware of Snbititulei and Imiuiions. 

For sale by all Druggists. 



MEMORY 




PATENTS 



196 



SCIENCE. 



[Vol. XX. No. 504 



JLy 



LottioiO, 
Fall Hosiery. 

Merino, Silk and Batbriggan 
Hose and Half Hose. 

"CARTWR1GHT& WARNER'S" 

CELEBRATED 

MERINO 8c NATURAL WOOL 

UNDERWEAR. 

PURE SILK AND SPUN SILK 

UNDERWEAR. 

LADIES' SUEDE GLOVES, 

GENTLEMEN'S DRIVING GLOVES, 

GENTLEMEN'S REINDEER GLOVES. 

StooDwaif c& 49tS .St, 

NEW YORK. 



TO THOSE INTERESTED IN SCIENCE. 

[Science (weekly) establiahed in 1883, N. D. C, HODGES, 
874 Broadwsy, New York Cit;.] 

1, v., C. B., LL.D.. P.H.S., Dublin, Irelwld. 
u»t, CbsrlH Keld. MadlMiti, Via. 
r, a.. CJnrk UDlrenUr. WorcMinr, llua. 
1, W. J., AgHouliu™i L'oUegs, Mian, 
la. A. H., Hllledcefllle, Ql 

I, Aleiku'der OmUam, WublDOUm, D. C. 
B. Fr«u«, Ctark Vntyenltr, WoriMi.U>r, Mub, 



Aborlatosl NortH ABierle«D Taa. 
Atp-lcuUurp, RiperimeDtal, SMIUB oT. 
Amentoiop, Klu«, iDb tomb ot. 
ArniWio)', The Teathlug of, to AdTSOCoi 



Antbropologj. C 

WoIIbL... 

AitrODomlcal Nates. 
BsclBrta, Hume D»*s ot. 
Bird on lu Neat, Tbe. 
Birds Breadlna at Iluiavor, N. II 
BoisDic&l Labuniorr. A. 
BolaoiaU. Amerlovj and ■Nomen 
Hntlu, A Few i.'li«r»el»rl»tlc» or 
HTtUoaiwpldB itDd Cersopldd). 
Canada, Koyal SodstT of. 
Celts, TBe QuwHon of me. 

CbenilCBl Labor'aiorr ot Ibe LMi 



THE 



COMPANY. 

96 MILK ST., BOSTON, MASS, 



ThlB Company owns tli« Letters 
Patent graiitett to Alexander Gra- 
ham Bell. March 7th. 1876, No. 
174,4Ud, and January 30, 1877, 
No. 1»«,7S7. 

The TransmiBBlou of Speech by 
all known rorms of ELECTRIC 
SPEAKING TELEPHONES iii- 
(MngwH the rlprht secured to this 
Company by the above patents, and 
renders each individual user or tel- 
ephones, not niruished by It or itf 
licensees, responsible for »uch un- 
lawftil use, and all the coiise- 
qaences thereol and liable to suil 
therefor. 






n Used In Warkblp. 



Bradler, MllIDU, SprlnaBeld, Mmb. 
Brlatoo, D. O.. rbfladdplila. Pa. 
Call, B. EllBWortb. De« Mnlnea, Ik. 
Cbaudlar, H., BuJIalo, N.V. 
Comsiouk, TbM. B.. I'mnon, ArlnjUB. 
Conn, H. w., Hlddlslown, Conn. 
C-onlMr, Jobn U., Indiana UnlTflrallr. 
- - T.W., Colorado SprlDca, Col. 

HUbornsT., Pblladclpbla, Pa. 
'. H.. Uarrard Cuileiis Cambrld(«, Man. 

k. GsoTce, Cauoble Lako. N.U. 

DIXOD. Bdward T., Cnmbrid^, Bnglaud. 
Farrlneion, E. H.. Agrlc, Htailon, Coainpalfni lU. 
1, BaiT, N ow fork CItT. 
'-a. heglnald A., LatarMW, Ind. 

Simon, JubnaHopklna, Balilmon, M< 



EBklmol 



leteorllM. 






Uoal, Ulgbar Bdil< 

IKamc- — '■ " — 
t>lpbtbBria,iui-/uuui"inr 
DTaatnk'B. Fuadamebtal HTpolhtsea 
i,-i...-ii.ii-i>i Knclneer, TbB Teobnloal Edi 
„ Slick- 



<yllablia. 



Iroquolan Compound Stems. 

Br« ItelatlDiis ot Itaa Motor HuBClea of, to Carta 

Facial Kipreasloni. 
FamUr Traits, Psrslsteoo/ at. 
Flsbea.Ttae Distribution of. 

Pour-Iold Hp>». Poaslblliiy of a BaalUatlon ot. 

aama. Artlflclal. DeuoUob of. 

QIaalal PbeDOniena In NorUiaastem New York. 

Gra»aea,HomoplfiraIuliirlou»to. 

Great Lakes, Urlilp of tbe Bailnfl ot. 



IJorman 

Hypnoll 

Hrpnotl 

ludlaa ( 

InBaenM^Lalest Uaialla C-ont 

Idbscis In Popular Dread ' ~ 

loTentlons '- " — ■— '^• 



Idk ihe Oermec 

NewMBilco. 

Forelcn Countries, How to Protect. 



JassldB; Notes on Local. 
Keller. Helen. 

Ktamalb Nalloo, LlDgHltllca. 
Laboraton Training, Alms ot. 



[wis U^CartlH. WorkonlbaOladal Ptaenom 

LlgbtDlog.NswHetbodotPralecIlngUulldlagatrom. 

the Production ot. 



ac 



Lion Breedlug. 



Foebay, P. Mai, RocB ester, N.Y. 

OallBuaet. E. M., Kendall Oraan, WaMiliifton. I 

Gannan. S^ Hus. Camp. ZooL, Cambridge. Hi 



Jll. George B., New York Cltj. 

Uals, Edwin M., Cblcago, III. 
Bale, Ueorge H., Boslou. Msas. 
nalo, UorallD, <;ilnwn, Ontario, Canada. 
BalL T. Proctor, Clark Unli'rJir. WoroeaMr. Hbm. 
H»Iat*-l, ByroB D., Buig. CoU , New Brunswick, N J. 
.. OakHlooaa, Iowa. 

H^nes. QebrT #.. Boaion Haas. 
HaaenTn. A., Weatbar Bureau, Wa^lnflt 
Bewlti. J. N. B., Bureau ol EthnoL, Wa 

D. C. 

niL'kf, L. E.. Lincoln, Neb. 

Bill. E. J.. Chl-ago. IIL _ „ 

Hill, Giw. A., Nav^ Obsenatorr, Waablaglon, D.C. 
Hltcboock. HomTD, Wasblnglon. D.C. 
Uolmes, E. U Cblcago, IIL 
Ba.kinB, L. M.. Uadlnon. Wis. 
Holohklas, jBd,.Hlaunlon,Va. 
BouslonTBd-lo J., Pblladelpbia, Fa. 
Bowe, Ja«, Lewis, l»ul»vllle, Ky. 

jHOkaon.'Dugald C. Madleoo, Wlsoonelu 

James, Joeeph F- Agrlt Depl.. Watblugton. D.C. 

Jobuson, Roger B , Miami Unl»erslly, Oitord, O. 

Keane, A, H., London, England. 

Ki-llerman. .Mr».W. A., ^!ol^mha^ O, 

KelliooU. D. B.. Stale UnWeislii. ColumbOB, O. 

KeUogg. D. S., Platlabnrgb, N. Y. 

Untner, J. A., Albanr. N. T. 

Loeb, Morris, New York CItT. 

Maberr, Cbarlea F,, CleTelaud, Oblo. 

Hacloskle, G., Frlucetou, N.J. 

HoCarlbf. Oorald. Anrlc itallon, Ralelgb, N. C. 



u torlboSluayol 

leral biscoVorten, Wiw»_hlngton. 



Mrdlclne. Pie pari 
Mineral I" 
Muaeuni! 



Tablet, a Brief Study ot. 
Patent umce Building. Tbe. 
Pbrsa Hoteroelropha Lay, Notes 
Plot's Bouse, A. 

Pocket Oophor, AliemptBd Eitem 
Polarlsoopes. Dlrrct KpaBCIliig. 
Psichologlca] Lab.>rBlory "t Tore 
PaicbolOglcal Training. The Need 



im ISBLAHD'S Bookstore, 1197 Broadsaj 

D«r Mh St.. IB qollvSDirnt to Ibv r..»i.lencrquiin«r ol 
Ibe cltJ- ; U Ijs g^^^J'^rnks S aUtioBe"* H^ nocK 



AUTHORS AND PUBLISHERS. 

Hatnrlal arranged and canipllpd tor ail kinds o 
arks, excepting Hctioo. Stalisilcs a speolalt; 



nAC^ NUMBERS SD 



complete t 
All. M* 



KCHANtiX 



BalcMaklng. 
Rloe-Culture In 

KlTsn, Krolnlloi 



Japan, 1 



in tbe Great Plains. 

_ _ Sabre -Tootbed, from KanaAi. 
Timber IVeea ot West rirglula. 
Tra;:rbr«) of Inseota. Structure ot. 
Velu-Formaclon, Valuable Eiperlmanis In. 
Weeds as Fenlllalng UaterlaL 
Weeds, American. 
WtlL a Recent Analysla at. 
Wlnd-Siorms and Treee. 
Winea, Tbe SopblsUcated French. 
ZoologT lb (be Publlo Seboola ol Wasblngton, D. C. 



Aaron, Bniane H., Pbllsdelphla, Pa. 
Allen, Harrison, PbUadelphla, Pa. 
Aabmeaa, Alberta, New Ynrk CiiT. 
BallST, L. a., CorueU UnlTarslQ', Ittaaoa, M. ^ 
Baldwin, J. Mark, Dnlfenllr of Toronto, Can 



orge H. F, John 



Topklua, BalUmora 



„„,„, . „. irsliy, Iihaca, N.y. 

OBbom.HenrrF.i Columbia College, New York Clif 
Oahom. Berbert, Agricnltoral College, Amos, Iowa 
Pammel, L. B., Agricultural Htalloo, Ames, Iowa. 
Plllsburr. J. H'. SinlUi College. Nonbampton, Mass 
- It, W. I., Wake Fon-et. N. C. 
•- ''■ ".. New York CllJ. 

»,, Ann Arbor. Mlcb 

iblugti " " 



I. B.. Comi 



\T.. W. r 



HOT. C. v., Watblugtou, D. C. 
utiber, W. U., Lexington, Va. 
snlord, EdmuDd C, Clark Uul 



veralcy, Worcester, Haiia. 
Br," Dr.'Kd., Berlin. Uormauy. 
iteldi,l{. W., Wasblnglon, D.C. 
de. D.D., Museum Comp.ZooI., Cambridge, Uaaa. 
lib, John B.. RuTgera Coll., New Bmnswink, N. J. 
ilbwlck, Edmund B., New York City. 
Tens, George T., New York City. 






Taylor. Isaac, Setirlngion, Builaud, 

Thomas, Cjrua. Waehlnglon, 1). C. 

ThnrslOQ.u. U., Cornell Unlfemlir. ITBacA, N.V. 

Todd, J. K., Tabor, Iowa. _ 

True, Frederick W.. Hal. Hue., Washington, D.C. 

Turner. G B., Cnlr. o( Cincinnati, Cluclnnatl, O. 

Wake. C., SlanUand, Chicago, III. 

Ward, H. Dec. Barrard Unli.. Cambridge, Haaa. 

Ward,9tanle»M.. 9cr«nion, Pa. 

Warder, Hoborta. Howard UdIt. Wasblnglon, D.O. 

Welch. Wm. B..John« Hopkins, Battlmors. Md. 

Weal. Gerald M., Clark UnHorsltr, Woroostor, lla& 

Whitman, C. O.. Clark Uulvoralty, Worceater. Mat*. 

WUlUnu. Bdward a, Leblgh Un)>., BetUetiem, n. 



SCIENCE 



NEW YORK, OCTOBER 7, 1892. 



IS THE MAYA HIEROGLYPHIC WRITING PHONETIC? 

BT PB0FK8S0B QTRU8 TBOMAB. 

I HAD Doi expected to ask any more space of Science at present 
for the further discussion of this subject. Nevertheless, as the 
interpretation of the aboriginal codices and inscriptions is now 
the most desirable thing relating to North American archaeology, 
a few more pages may perhaps be profitably devoted to the sub- 
ject, if confined to an earnest endeavor to arrive at the truth. 

I have asserted that I find the Maya hieroglyphics to be in part 
phonetic, and that I have ascertained the interpretation of a suffi- 
oient number to form a key to the solution of the problem. This 
alatement I firmly believe I can maintain, and trust I will be able 
to do so in the paper I am preparing for publication by the Bureau 
of Ethnology. In the meantime I have the kind permission of 
the Director, Major Powell, to present through the public press 
Bach samples as may be deemed suflBcient to afford those working 
in the same field an opportunity of judging of the correctness of 
my ohiim. As Dr. Seler has (in Science, Aug. 26) seen fit to 
question this claim, some additional evidence is presented in this 
paper. I regret to say, however, that his criticisms appear to 
have been offered without proper consideration and to be based 
to a large extent on assumptions backed by no proofs. 

As the attempt to reply to mere assumptions would drift the 
controversy into statements of personal opinions, simple refer- 
ence to some of these and to some of his mistakes will suffice. 

He atrto that the second element of the symbol interpreted 
Cutz (his Fig. 19) is not given in my letter-list, when in truth it 
is number 84 of that list. Referring to my interpretation by 2- 
Yasekin, of his Fig. 29, he says it *' is obviously erroneous," as 
*< there does not exist a numeral designation with crosses between 
the dots;*' when a dot and two crosses with a month symbol 
form a date in the bottom line of plate 49 Dresden Codex, — I Mac. 
His statement that the first glyph shown in my Fig. 2, p. 46, is 
the same as that in certain groups he mentions, and as bis Figs. 
81-38, is incorrect, as he has failed to include the prefix. The 
character in his ttl is ihe same as my figure, but his 82 and 88 are 
different, as here the prefix, whieh is materially different from 
the others, forms part of the symbol and gives a different word. 
If I am right in my interpretation of this prefix by ha, it is possi- 
ble, — although the translation this gives to the combination is not 
foand in any lexicon I have at hand,— that the signification is 
BQggested by haoah, '*a sword, weapon to wound with, whip," — 
Henderson (MS. Lexicon in possession of the Bureau of Ethnol- 
ogy) adds *' rod/' This agrees very well with what we see in the 
bandB of the figures below, and also with what seems to be the 
general tenor of the series. 

Dr. Seler is correct in stating that the sign of aspiration (his 
Fig. 16) found in Brasseur^s *'Landa," is not in the original text; 
nevertheless, we have to thank the Abb6 for a happy suggestion. 
But his assertion that it is a substitute for the character nhown in 
hie Fig. 17 cannot l>e accepted, as both (16 and 17b) are fouud 
connected with the same glyph, as in Troano 17 and 16 and in 
Dresden 26 and 28. I may add that Dr. Seler has gone farther 
than Brasseur, as he has given us in bis 17a a character which 
appears to be new, — at any rate I have been unable, by a careful 
aeuroh, to find it in any of the codices. It occurs in the general 
form giTeo, but I have failed to find it with the two little in- 
tvlor dots and parallelogram. In a very few instances the par- 
allelogram is present, but never the dots, — usually the only mark 
la the efacde is a short curved line. These differences are minute 



but imfK)rtant. As yet I have been unable to interpret this char- 
acter, but think u is its chief element. 

Speaking of the e symbol, he says '* it occurs in various com- 
pound hieroglyphics '' as those shown in his Figs. 26-29. Hie 
26 (from Troano 81*) he says '* refers to the rope trimmed with 
thorns (!) that the penitent used to draw through the pierced 
tongue." It would seem from this that he has taken the marke 
showing the twisted strands for tbornp, as there is absolutely 
nothing else in the figure which could possibly suggest this idea. 
A moment*s thought would have reminded him that, if theartiat 
intended to show thorns, he would have projected them from the 
sides as in Chamay*s figure to which he refers. The second 
part of his Fig. 26 is an e, the whole symbol (our Fig. 10) is 
probably correctly rendered bjXel (or Xelem), ** to part, separate, 
cut, divide.*^ The left member of the symbol has x as its 
chief phonetic element, but generally, as it seems, with m as a 
subordinate consonant sound. This interpretation agrees much 
better with the figures below the text than Dr. Seler's suggestion; 
and when we add that the character to the left of it (our Fig. 9) is 
to be interpreted Zum or Zuum, *< rope, cord, line '* (see the m in 
my letter-list), there is perfect agreement between the text so far a» 
rendered and the figures, and the interpretations are all consistent 
with my letter-list. Referring to our Fig. 6, we have the two 
chief elements of these symbols combined in the word Xamachf, 
« a vessel " which is found in more than one place accompanied 
by a vessel (see Codex Cortez 27). 

It is by no means, as he claims, a *' curious coincidence " that 
three words, expressing as many different actions, ''should all 
contain an e.** In fact, each of the three English words Dr. 
Seler uses to express the actions referred to — *• pierce," •* weave," 
"embroider" — contains two e's. This objection on his part ie 
therefore frivolous. 

When he points out with perfect assurance " the prey-gods of 
the dve regions," the ''hunting god," '*the dog of heaven that 
carries the lightning," and marks as stones what one at a single 
glance ought to recognize as the ends of cross-beams, or *^ weight- 
poles*' with the wood symbol Che on them, it seems (and I say It 
with due regard to courtesy) unprofitable to attempt to follow 
him. To assume that his Fig. 29 is a variant of 80 is certainly 
straiaing a point to the utmost tension. Nor is he correct in 
stating that 80 is the glyph I interpreted in a former communi- 
cation, *' moisture" — that character was from the Ck)rtesian Co- 
dex, p. 82. True, the parts are similar, but the details and sur- 
roundings are different. y&, as we have not learned the deter- 
minatives which indicate the vowel sounds, may be Yeeh '* mois- 
ture " (Cortez 82) ; Ytb *' to liquefy or melt " (as honey, Troano 
8'*') ; Yib (or Yb), ' ' a bean " or " beans " (his Fig. 80 and Dresden 
18 and 19); we must therefore decide by the accompanying fig- 
ures and details. A more thorough study and comparison of the 
characters will perhaps enable us ultimately to find the deter> 
minatives. The little crosses over 29 and 80 may have been placed 
there as helps in this respect; of this, however, I am unable to 
speak with any confidence, nor do I feel entirely satisfied with 
the rendering Yax-kin, although the parts are F* and kin, and 
Dr. Seler's objection is not tenable. 

He speaks of the fourth character of my Fig. 4 as being the 
same as a number of other characters he refers to, particularly 
the series on Troano 86'*' and Cortesianus 22. And he says " it ia 
scarcely probable that in all these cases the reading Xaan should 
correspond to the matter expressed." It is apparent from this 
that he has overlooked a minute but important particular in that 
interpreted by me, which occurs but very few times in the cod- 
ices. The little item at the front of the face, which is a very ee- 
sential portion of the glyph, has not been carefully examined by 
him or he would not have fallen into the error of considering 



SCIENCE. 



[Vol. XX. No. S05 



those mentioned as the same. He had hut lo look to Fig. 3, ssme 
article, to aae a differeni'e, but he Heem* to have criticised the 
aiCicle without having thomuKhly read it. Tliere are a cumber 
of variations In this little oliaracler, n-hereb; different words, as 
Xaan, Xan, Xocitan, Xolcin, Xolan, etc., are indicated. See, 
for example, Troano 4«(„ 5'o, '1%. 30"o, 31*o, 83»(„ 82»o, ]4o; 
Dresden 4b; all of wbich differ from one another. I must con- 
fess that his eyes are sharper tban mine if he can find any Skui'^b 
in either of llie codices representing a god or any one else beating 
a drum. This. Ulie other of his assertions in regard to the sig- 
niScaoce of other flgures, appears lo be ■' merely hypothetical." 

His assertion that Landa's tirat a is the head of the turtle, I 
think correct, as I long ago suggested (0th Rep. Bnr, Eth., p, 
348). I think he is also correct in assuming, as I had previously 
done, that his Fig. 6 indicates the QueiKsl, and hU Fig. 8 the 
Moo or large parrot (same report, pp. STiS and 358). 

Dr. Seier, in closing bis criticisms, expresses the opinion that 
■'it would be (at more appropriate to point out the real meaning 
as to the matter expressed, of each glyph. "t How are we to de- 
termine this real meaning? And by what evidence are ne to 
verify our conclusions f His efforts in this direction appear to be 
far from satLitactorj and lack that proof which brings convic- 
tion^ in fact, in most cases are ■■ merely hypothelicftl." 

Tttat the writing is largely phonetic can, I think, be proved 
without the interpretation of a single character. First, we have 
the statement of the early Spanish writers to this effect, Lands 
hacking bis assertion by an attengpt to give the letter elements, 
and by a full series of the day and month symbols, which are 
verified by the codices. It is not likely that he was wholly in 
error in regard to the main fact where so tnany of the details 
have been verified. It appears from a statement by Father 
Alonso Ponce, quoted by Dr. Brinton, ' that these characters were 
actually used by missionaries to impart instruction to the natives. 
In fact, the author quoted says " some of our priests understood 
and knew how to read them and also to write them.'' The inter- 
nal evidence appears to confirm Ibis view. The evident use of 
the same prefixes and sulBxes to different characters leads to this 
conclusion. The fact that supposed deity symbols are very fre- 
quently followed by particular characl«rs which may be supposed 
to indicate certain attributes i^ another evidence on this point. 
Other indications of phoueticism are found in the various com- 
binations of the different elements ; the use in some places of a 
Beemianlj conventional symbol to indicate an oliject (tor exam- 
ple, the head of a figured bird) while in other places a character 
bearing no resemblance to the object is used; the fact that the 
terminal elements of the symbols for east and west are alike, and 
the final syllables of the words are the same, and also that a like 
repetition of elements is found in some of the month and day 
symbols where the sound is repeated,— CiA, Coftan; Pax, Chi- 
chan ; Varkin, Vox. Pboneticism appears, also, to be indicated 
by the fact that different characters are used lo indicate cerlam 
months. Finally, the general character of the writing xeema to 
forbid the idea that it consists of merely conventional symbols or 
that it can be explained on any theory short of a degree of pho- 
neticism. 

Assuming that it is phonetic, we are jtistilied in making at- 
tempts at interpretation, but these to be successful should, I 
think, be baaed largely on certain considerations which will aid 
in obtaining correct solutions. Of course, the chief reliance ia on 
the fact Ihat the parts give appropriate results in new combina- 
tions, but the considerations I mention will furnish some aid in 
the work. 

First, it is apparent to all careful students of these codices that 
they are formed upon a conventional plan. This is found to be, 
in general, aa follows: What may be called a series or chapter is 
preceded by one or more columns of day symbols, over which are 
the numerals to l>e attached to them. From these, running along 
to the right, immediately below the text, is a series of black and 
red numerab, indicating certain days, as explained in my " Aids 
to the Study of the Maya Codices" (Sth Ann. Rep, Bur. Etb., 
pp. 275-283). It is apparent from this order, the subdivisions of 
the plates, the arrangement of the pictures below the text, and 
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the method of grouping the written characters (see ''Study MS, 
Tro.." pp. 137-13S) that the subject of the text (tuually arranged 
in groups of four or six compound characters over a pair of num- 
erals, one red and one black) refers in some way to the day or 
period represented by these numerals. Second, very many of the 
pictures show masked individuals who represent certain dettiesor 
characters. Even where these pictures refer to the manners, 
customs, and industries of the people, the mask is usually worn 
by the male. Aa the forms of these masks are comparatively 
limited in numl>er, we soon learn, by the repetition of certain 
characters in connection therewith, the symbols which denote 
these personages (or deities, if such they be). Third, there is 
often a certain parallelism in the groups of a series, which will, in 
some cases, enable us to determine the general subject of a seriee 
where but one or two characters can be deciphered. It will also, 
in some cases, enable us to decide with every assurance of being 
characters of the series specifically refer tt 
This, aa every one can see, is a great help in the 
pher the text. Fourth, the general subject of c 
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be inferred from the pictures; nevertheless, gn-at caution !■■ _ 
essary in using this aid, as the Indian method of representing 1$ 
figures ideas and actions was far different from that which would 
be adopted at the present day. The interpretation of a single 
character of a series will sometime? cast [o the winds the conclu- 
sion we bad reached in regard lo the subject referred to. Fifth, 
the postures and clothing of the human flgures represented and 
other details make it evident that the people were Indians in tht 
full acceptation of that term; a fact which should lead as to tht 
conclusion that the purport of the text is of that grade of thoughl 
and expression characteristic of the Indian culture-status. Sixth 
the natural history and physical conditions and characteristics ol 
the peninsula of Yucatan must be borne in mind ; and, lastly, tht 
historical evidence must be referred to. especially Landa's •' Re- 
lac ion." 

To illustrate the aid afforded by the first of the foregoing items 
and at the same time give interpretations of some pharacters ref 
erence is made to Fig. 1, which is the lower half of PI, G5 of tin 
Dresden Codex'. For the benefit of readers not familiar with Ihi 
codices, we may state that the two upper transverse lines an 
glyphs forming the text; the four lines next below, of bUclc doH 
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and short lines, sre aumerala; the oext three lines are day cbar- 
B(?I«rs with accompanying red numerals; and Che two loner lines 
are numenklB (the outline or hollow nunieralB are red Id the origi- 
pal). Taking the ieriee by columns, we observe that each pair of 
glyphs, reading downwards, has its own series of numerals and 
dar symbols. Hence we conclude that each pair forms a sentence, 
and that here the reading is downward or by colurunB, 

Taking the left-hand column, we interpret It as follows, beginning 
with the character at the top: Kdehalac," Malignant ulcer, sore, or 
wound." The next character below, BaTicimU, " Pest, mortality, 
fatal epidemic." Before proceeding, it is necessary to remark 
ttiat the first character as given in the Dgure is slightly erroneous. 
The tittle circle over the hatched portion has, in the original, the 
little pBTBllelogram and two dots characteristic of the I (see Set- 
enix, July 23, 1893, p. 44. Fig. 1, No. 13°). Continuing down- 
wards we have next one dot ~ 1, then four dots = 4, then a short 
tine and tour dots = B, then a short line and three dots = 8. 
Next is ISCib, then ICabaa. then aEzanah, three days with tbelr 
accompanying numbers. Lastly, below these we have the red 
numeral, 8, and black numeral, IT, denoting B months and 17 
days, the period which intervenes betweeu two columns. It is 
only necessary to say here that the black numerals immediately 
below the teit in this column denote 24 years, 9 months, and 6 
days (see explanation in "Aids to tlie Study of the Maya Codices," 
6th Ann. Bep. Bur. Eih.). 

As this series, which runs through several plates, is divided, 
with few exceptions, into periods of 8 months and 17 days, it is 
reasonable to assume, if the text bears any relation thereto, that 
the portion of the text m a. given column refers to something oc- 
curring in the period of 8 months and 17 days denoted by the 
lower numeral symbols. This gives us a clue to the signification 
of the two written characters at the top, which, taken in connec- 
tion with what follows below, may be read "At this time occurred 
tbe deadly ulcer pest," 

Very often, in addition to the general aids above mentioned, 
we 6nd special aids relating to particular cases. This is true in 
this instance. We observe to the left of the face of the second 
character, a small corkscrew flgure which, according to our in- 
terpretation, must have b as its chief phonetic element. If we 
look below in thesame column at the symbols for Ciband Caban, 
we see the same corkscrew figure in each, and find b as a phonetio 
element of each. 

Turning next to the third column from the left of our figure, 
we observe that theuppercbaracter is the second if symbol of our 
letter-list (ScUnee, July 33) and that immediately below it are 
Sve dots. As Ha is the Maya word for •■ five," we may translate 
the whole symbol by Uomah, " To submerge, overwbelm, beat 
down and destroy dwellings and other things, and to unroof 
bouses." The second character is slightly incorrect in the figure, 
as it tacks a slender x-shaped figure in the right portion of the 
glyph; and the little figure in front of the eye of the animal-head 
should represent a rod passing through a little circle. This char- 
acter we render by the Haya word Chaac or Chac because the 
bead is like that of the Cliac figure as shown in ibeTroano Codex. 
Choae or CTiac signifies "The tempest or tornado." Connected 
with the time symbols t>elow, the interpretation will be, " At this 
time, or during this period, occurred a tempest which unroofed 
houses and destroyed dwellings." Tlie httle character in front of 
tlie eye of the second character is the lightning symbol, — the 
proof, however, of this must be omitted as it cannot l>e given 
without the introduction of several figures. 

The two characters at the top of the seventh or next lo the 
righthand column, we translate as follows; Bulzah, "To inun- 
date or be inundated.'' Tameulul. " Deep, profound." That is 
lo say, " At this time the land was inundated to a great depth." 
The upper part of No. 2 U imperfect in our figure in not having 
a stisht opening at the right end. 

This hunting out of the lexicons Maya words to suit characters 
is of course mere childish play unless based upon a legitimate and 
scientific process. 

First, from the second element in the symbols for the east and 
west cardinal points and of the month Yaxkin I obtain the hiero- 
gl]^h for Kin or Si'. This forms the first part of the cbaract«r 



I have translated above — Kilchalae — and gives us the W or 
kil ; the little circle above (corrected as suggested) is Landa's I ; 
in the batched portion of the right character I find the ch which 
is seen in the symbols for chiechan and P(ur. in one as ch (soft) 
and in the other as x (sh). Thus we have kU, ch', V . Of the 
next character translated we find the b in the corkscrew figure in 
front of the face, — as seen in Cih and Caban. The cimif symbol 
is seen in the face character. The signification of the chooe 
symbol is determinable independently of its phoneticism. It is 
found in Dres. 71", li", and 73o, where its relation to the tempest 
is evident. The Ho in Homak has not been verified, the dots 
may be, and I am inclined l« believe are, used as a determina- 
tive or simply to indicate the aspirate; I can only assert positively 
that it is some word relating to the effect of the tempest, the prin- 
cipal phonetic element of which is m, and that the five dots 
below give better results as k than with any other phonetic ele- 

As tha crucial test of attempts to decipher is that the characters 
shall give like results in new combinations, I present some 
specimens lo show that my interpretations hold good in what 
seems to be a sufflcieut number of cases to justify or at least 
to furnish some basis for the claim made. The incoropletenesa of 
our lexicons and the probability that the language in which the 
codices are written is archaic mtist be borne in mind. It is, there- 
fore, more than likely that very many cases will occur where, 
although we may know the chief phonetic element of each part 
of a compound character, we cannot interpret the whole. This 
will undoubtedly be true unless there are indications of the minor 
elements which have not as yet been discovered. 

Let us take, for example, the ni of my letter-list — shown here 
in Fig. 3. It is the same on the symbol of the day, Ymix. Id 
which we find m a leading phonetic element. Fig. 3 (Dres. BO")' 
is the symbol for the month Mac. It is possible and even proba- 
ble that this symbol, which here varies slightly from the conven- 
tional form, should be rendered Camach or Camaach, signifying 
"the jaws," aa this appears to be the true name of the month. I 
was at first inclined to believe that Landa's character for this 
month was but a conventional symbol probably intended to repre- 
sent the mouth, but am now convinced that It is phonetic. 

I have asserted in a previous communication tliat I^nda'ft 
symbol for ma is correct, but I should have said that it will be 
correct if the strokes indicating the m are inserted in the little 
circles at the ends. In our Fig. 5. taken from the lower end ol 
the line in Dres. 60, ne see possibly the original from which this 
author's symbol for the month Mao was taken, as it is used al 
this point to indicate the month. Here we see these strokes very 
distinctly, and in the ends of the lower character the little paral- 
lelograms indicating the a. hence we render the symbol by JfaacA, 
an abbreviation of Ctttnaaeh. aa given by Peret, Is there not in 
this fact a very strong indication, if not positive proof, of pho- 
netic ism 1 

The compound character shown in Fig. 4 is found in Tro. 
9*ii and lQ*c. It occurs in the latter twice, the parts, however, 
reversed in the parallel groups (as unfortunately in our figure), 
while in that of B"> one part is placed above another. These 
variation*) do not necessarily indicate a difference in the phonftio 
value. Omitting the prefix U, this may be rendered Makcab, " To 
eat honey without chewing (that is, by sucking) ; to break into a 
bee-hive and steal the honey." As the parts Cab and Mak have 
the same signification when separate, the reversal of the parts of 
the symbol does not change the signification. By turning to the 
plates of the Tto. codex on which the symbols are found, the ap- 
propriateness of this rendering will be at once apparent. There 
we see the twisted red symbols denoting the fire, kindled beneath 
the bee-houses or hives, by which to smoke out the busy little 
workers. At least it is thus I interpret these figures. 

Fig. 8 (Cort. 27». Tro. 14i> and ", etc.) : Xamaeh. " A vesael, a 
large earthen pot." It is also applied to the clay vessel in which 
tortillas were cooked. After the introduction of metallic vessels 

' TlioabbrevlatloiiB, J)re«. tor DiMdaa CwIbi, Tro. lor Troano Coit»i. ana 
Cort. lor Cort«»l»n Codai, &re aMd Id the mmalodor of Ibe ■nlolc. The lew 
Mrs. ■. b. c, uid d. tollDWliit Van p*<ei9 ladtDSU tbe maiencdlvlilous txcln- 
dIob vltli a tor Ui> upper oue. 
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hf E«DX>peau, it was applied to an iron plate used to bake bread 
upon (Hendenoa). In the codices it appears to have been used 
chiefly aa the name of a jar and of vessels in which meat was 
cooked ; tee, for example, Cort. 27^, where there are four symbols 
and foor vessels, and a cardinal point symbol to each, probably 
Indicating the relative positions in which they were to be placed. 
On Tro. 16o we find the same symbol occurring in five parallel 
groups, four of them, with a cardinal point symbol accompanying 
each. The middle one may be interpreted with a strong ];>roba- 
tnlity of being correct; xaman xamach, theeth — f — ; <<In the 
vessel toward the north the haunch or quarters — ? — ." The 
fourth character, indicated by the interrogation point, I am unable 
to interpret. 

Fig. 7. Tro. 17*0. (jhim {Chimil), ''A bag, sack, a kind of 
eet" The object referred to is seen in the figure below the text, 
where it forms the net- like covering of the image-head in the 
Tcssel. The symbol in the same group — our Fig. 8 — which is 
a derivative of Kcd, *' to imprison, inclose, shut in,'' also corres- 
ponds with what is seen in the figure. 

Fifir. 9. Tro. 81»»>. Zum or Zuum, ** rope, cord, line," and Fig. 
10, same frroup, Xel or Xelem, *< to part, separate, cut, divide," 
luive been referred to above. 



lay a beam across a place, to traverse." Reference to the plate 
indicated will make apparent the appropriateness of this interpre- 
tation. In this symbol the m character is abbreviated to the upper 
or dot-surrounded portion alone. 

As our Fig. 8 without the suffix is the well-known symbol for 
20, which in Maya is Kal, we have two places in which the pho- 
netic equivalent applies. The signification " to imprison or shut 
in ** is also appropriate in Fig. 4 of my communication in Seienoe, 
July 22, which gives us a third combination. 

Now let us take the b character as given in my letter-list. It 
is g^ven by Landa as his second b substantially as found in the 
codices; also in his symbols for the months Pop and Kayab as re- 
peated in Dres. 46c and 48o. The following examples of its use 
in the codices are given with interpretations which I believe to 
be substantially correct. As those who are interested in the sub- 
ject can make the comparisons and judge of the appropriateness 
of the renderings without explanations, I will make my comments 
brief. 

Fig. |4. Tro. 12*i». Omitting the prefix Ca^ I interpret Bon 
(Bonah)^ ** to paint, dye, tinge. 9tain.'* Using the Ca, which has 
numerous significations, and the character which follows, shown 
in our Fig. 16, which we render Xdche^ ** groove or crack in the 
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Fig. 11. Dres. 14^ and o and 46^. Maax, "monkey, ape, imi- 
tator." The two dotted lines which fall in this symbol from the 
m character, I take to be indications of the double a and not of 
the X, The face, I think, is a mere conventional symbol. The 
personage with which this symbol appears to be connected is dis- 
tinct from the dark figure which I have in a former publication 
assumed to be Ehchuah, the god of merchants, which is accepted 
by Rosny and Dr. Scbellbas.* 

Fig. 12. Cort. lib. Hahaymue, ''To bury or inter super- 
ficially ; " also <* A stab or thrust given obliquely.'* The first defi- 
nition applies very well to the act of planting com shown in the 
figure below. The second agrees equally well with the idea of 
dibbling holes into the ground with the curved stick which the 
planter holds in his band. Attention Is also called to the fact 
that the sign of aspiration is duplicated in the symbol and the h 
is repeated in the word. The parallel passage in Tro. 31b (left 
group) appears to have the signification of the second of the above 
renderings, though different symbols. We may remark in passing 
that this parallelism in passages and many other things show that 
the Cortesianus is not a part of the Troano, but a distinct oodex, 
notwithstanding the divided ** title-page." 

Fig. 18. Cort. 20b. Hamah, *' To make a breach in a ram- 
part; to break down or break open ; '* or Hemeh (from J9em), *' To 

> BraMeur, under Akab-MeuCt speaks of a phantom or hobgoblin of this 
which he aays sigDlfles the *' Great Monkey of the night." 



wood," we obtain the following: ** Paint twice the grooves in the 
wood," or " the two grooves." 

Fig. 16. Tro. 81<i: Buldhaan or some derivative of BvX, BulcJi, 
"To submerge, overwhelm with water." The character found 
immediately below, shown in Fig. 17, may be rendered by Ban 
(BanoA), ^<To demolish, throw down, level with the ground." 
As the long- nosed god (Tlaloc?) is seen below overturning a jar 
of water on the sprouting corn, the appropriateness of the render- 
ing is apparent. 

Fig. 18 (a and b). Tro. d*b. These two characters we translate 
Yib-tHiab, ** To liquefy, melt, dissolve the honey." 

Fig. 19 (a-e). Tro. 85c. The characters a, 6, c, d, e, which 
form ooe group, may be rendered with a probability of being cor- 
rect,— following the order of the letters, — Kuch bikyah hak — f — 
morlaah, '*The vulture moves from one side to the other with a 
tremulous motion in a wonderful manner — ? — without repeated 
buffetiogs." The first character of the group is not included, as 
it is well nigh obliterated ; a is a conventional symbol, and I am 
unable to suggest the interpretation of d. 

As our paper is necedsarily limited, the above must suflSce at 
present as examples of tracing the combinations of a single char- 
acter. That those mentioned appear in numerous compound 
symbols which we are, as yet, unable to decipher, will be admitted ; 
but this was to be expected, and must continue to be troe nntil 
more complete lexicons of the ianguase are obtained, or nntU some 
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one as famUiar with it as with his native tongue takes hold of the 
work. 

We will now call attention to some characters, the interpreta- 
tion of which seems to give us a proper clue to the signification of 
the subjoined figures, sometimes very different, however, from 
the conclusion likely to be reached from a study of the figures 
(pictures) alone. 

Let us take the leading symbol in the " baptismal ** scene shown 
in Tro. 90^. There are in this series four groups, each assigned 
to one of the cardinal points; this symbol, which is our fig 20, is 
foand in each, hence must indicate some act, thought, or thing 
applicable to each of the figures below, which represent women 
apparently sprinkling children. We observe that the upper char- 
acter of the symbol is the same as that of our Fig. 21, the symbol 
for OMpte, ** west;" that the one below it is Landa*s H, and that 
to the right his t . Putting these together we have Chic-ha (or 
Kjhid^rotah) — t, or ieh; "To rinse, cleanse, or wash with water, 
the child,** or *< the face." * A very simple and ordinary operation, 
Imt, like everything else which the priests could bring under 
control, was to be attended with certain religious or superstitious 
ofaserrances. Possibly this may refer to something of a more 
public character than the cleansiug of children in the household. 

la the middle divisions of Plates 24 and 25 Cortesianus, we see 
^rhat we take to be a series of enclosed graves or sepulchres, the 
Inclosure or vault being of wood fastened by thongs or withes. 
The dead are seen withiu, but on top of each a person stooping 
ar lying down. What does this signify? Judging from the 
flgnres alone, several different and apparently equally applicable 
answers might bo given. Referring to the text above (Plate 25), 
ure observe the characters shown in our Figs. 22 and 28. The 
Orst (Fig. 22) we translate by Paa^laahal from PaitHaahal^ < * To rip 
opea, unseam ; to cut, break or burst open." The second (Fig. 28) 
fay U'-Paa CfimShi, '* the enclosures of the dead." The article 
borne by the middle figure, Plate 25, appears to be the same as 
those in the hands of the individuals Tro. 28*<s, where they ap- 
pear to be used in severing the trunks of trees. Although odd- 
ahaped implements to be used for this purpose, I have supposed 
theoi to be what may be termed saws, fitted with flint teeth. 
At any rate, they are used in some way in working in wood. 
Fig. 24, from same series, is probably a derivative of Paaxal, ** To 
•demolish, etc." 

la Dree. 1« the figure shows two individuals drawing a seine 
in which is a single fish, over which is the character shown in 
our Fig. 25, here turned on its side ss in the original. This con- 
tains the same elemeuts as No. 8, Fig. 2, Science^ July 22. trans- 
lated GMa, " the turkey,** but here they are reversed. Turning 
to Pteres*s lexicon, we find that Ttac is a little fish so named ; 
Braaseur says a little fish resembling a sardine which inhabits the 
aenotes. 

As the symbol for Xanuxn, ''north," Fig. 26 contains the char- 
acters for ma and y according to my theory, and lacks the x sym- 
bol, the question arises, How is this to be explained ? That some 
of the day and month symbols, if phonetic, are abbreviated will 
bsoome evident to anyone who will carefully study them. That the 
sy m bol for Nohol, "South," if phonetic, is also abbreviated mu8t be 
admitted. Tiie same is true of that for north. Turning to Tro. 
SOb, we find the symbol shown in our Fig. 27, which is here used 
for North. In each wing of the upper character we see the hatch- 
ing indicatinig x*x ; the middle one ma^ and in the lower one the 
y. Supplying the subordinate elements we have xax-ma-yaam, 
"theadde without an opening** or *<door.'* As Nohol signifies 
*" the great door,** this contrast is consistent and gives us a Maya 
name for north, and does away with the necessity, as Charencey 
aopposes, of resorting to a foreign language for the word.* 



NOTES AND NEWS. 



At last there seems to be an awakening among Americans as 
to the food they eat, if we may judge from the interest taken in 
the food exhibitions which have been held of late years.- A most 

Kflrita ibe cigDlfloAtioa of this word chiefly to rinsing the mouth, 
r stves tt » more general mennlng. 

Bool PIiI1oI.« Tod. SO, p. 187. 



attractive exhibition of this kind has been opened at the Madison 
Square Garden in this city, and has combined with it a series of 
lectures, by Miss Parloa, on cooking. The exhibition ranges from 
a dairy — cows and sll — to the toothsome buckwheat cakes. 
One thing brought out clearly is the simplification of housekeep- 
ing brought about by the use of the partially prepared viands 
now in the market. But we would suggest that substitutes, 
occasionally shown, can never take the place of the real 
articles. 

— A European correspondent informs us that a Russian expe- 
dition is now in north-east Siberia for the purpose of bringing 
back a mammoth which has been discovered there frozen in a 
perfect condition. The writer adds that he has strong hopes the 
naturalist in charge of the expedition may discover the eggs of 
Ross*s Rosy Oull {Rhodostethia roBe.a)^ as yet unknown to oOlo- 
gists. 

— The Bausch & Lomb Optical Co., Rochester, N. Y., recently 
issued the thirteenth edition of their ** Illustrated Catalogue of 
Microscopes, Objectives, and Accessories.** This firm has now 
made and sold ten thousand microscopes, not including thousands 
of dissecting microscopes, which means that their instruments are 
in very wide use in this country, and the firm takes pleasure in 
stating that a European demand is now growing, showing an ap- 
preciation of their work abroad. By contract with the well-known 
maker, Carl Zeiss of Jena, the Bausch & Lomb Optical Company 
are made the solo manufacturers, under the patents, of the Zeiss 
photographic lenses. 

— The School of Political Science of the Brooklyn Institute of 
Arts and Sciences, for which provision has been made by the De- 
partment of Political Science of the Institute, and some account 
of which was published in Science for May 20, will be formally 
opened with a public meeting at Association Hall, on Monday 
evening Oct. 10. Mr. John A. Taylor, president of the depart- 
ment, and other well-known citizens of Brooklyn, who are inter- 
ested in the movement, will address the meeting. At the same 
time the courses of study established by the committee on the 
school will be announced and described. The committee on the 
School of Political Science comprises some of the most successful 
busineM men in the city, as well as distinguished representatiTes 
of the professions and of the prominent educational institutions 
of Brooklyn, between which and the institute a cordial under- 
standing and co-operation exist. The committee have taken 
great care in the selection of instructors for the school and the 
arrangement of the courses of study, and are well satisfied with the 
results thus far attained. The faculty of the school, so fsr as 
selected, consists of Charles H. J. Douglas, Professor of Political 
Economy, and Lewis G. Janes, Professor of Civil Gk>vernment. 
Dr. Janes is well and favorably known in Brooklyn as the preei- 
nent for several years past of that very successful organization, 
the Brooklyn Ethical Association. He brings to his work in the 
school maturity, enthusiasm, and thorough scholarship, and will 
make his courses in civil government both popular and instructive. 
Professor Douglas, who has been secretary of the Department of 
Political Science since the resignation of Professor Frank J. Qood- 
now of Columbia College from that position two years ago, will 
have charge of the classes in political economy. He is a graduate 
of Brown University, and hss studied at Yale, Johns Hopkins, 
Michigan, and Columbia, receiving from the last-named institu- 
tion the degree of Doctor of Philosophy, and an appointment as 
Seligman Fellow in political science. It is expected that Dr. 
Douglases work at the institute wUl be as successful and popular 
as it has been at the Brooklyn Boys* High School, in which for 
several years he has had charge of the work in political science. 
The matter of raising a permanent fund for the School of Politi- 
cal Science is one that should ai»peal strongly to those pos^Hsed 
of means and interested in the education of our youth in the du- 
ties of citizenship. A guaranty fund has been raised, sufficient 
to insure the support of the school irrespective of the size of 
clasfCd for the first year; but a permanent endowment of $50,000 
or $100,000 is needed to put the school in the best possible condi- 
tion to do the work proposed by its projectors. 
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ANTARCTIC EXPLORATION. 

BY HUGH ROBEBT MILL, LEBRABIAK, BOYAL GBOORAPHICAL SOdBTY. 

Considerable interest has been awakened by the greater part 
of the Dundee whaling fleet abandoning the Davis Strait 
"fishing** and taking their dejmrture for the Antarctic seas. 
The venture is a purely commercial one, and has been in con- 
templation for some time, as the northern whaling has in recent 
years become almost unremunerative. Shortly before the vessels 
sailed it became known that they might possibly afford some 
facilities for scientific work, and the Royal Geographical Society 
(London), the Meteorological OflQce, and other institutions look 
steps to obtain successful observations. Additional chronometers 
and standard compasses were supplied to all the vessels, together 
with a complete set of the best meteorological instruments. The 
captains undertook to lay down their track as accurately as pos- 
sible, and to fix the position and report upon the appearance of 
any land they might sight in the far south ; also to ol>serve the 
variation of the magnetic needle as frequently and carefully as 
they could. It is not likely that startling geographical discoveries 
will be made, although perhaps the coast of Graham*s Land may 
be followed farther south and more accurately mapped. Every- 
thing in this department must depend on the discretion of the 
captains and the caprice of the whales. The vessels will not try 
to make a high latitude unless it is necessary to do so in order to 
get a cargo, but the captains will not hesitate to force their way 
far into the ice if they find it to be necessary, and from their 
long Arctic experience in ice-navigation it is safe to say that 
nothing less than an impenetrable barrier will stop them. 

It is unnecessary to remind the readers of Science that since 
the expeditions of Wilkes and Ross, fifty years ago, no explora- 
tions worthy the name have been made in Antarctic seas. The 
Challenger, probably the only steamer that has gone so far south, 
merely crossed the Antarctic circle, and, being unprotected 
against ice, had immediately to return. Recent oceanographical 
and meteorological researches have gradually increased the de- 
sirability of improved knowledge of high southern latitudes, and 
representations have been made on several occasions as to the ad- 
visability of a properly equipped scientific expedition being sent 
out by the British Government. While this desirable expedition 
is deferred, the necessarily fragmentary results of trading voy- 
ages may afford most valuable hints. 

The four Dundee ships, which sailed on September 6, 7, and 8, 
are barque-rigged wooden vessels fully protected for ice-work and 
provided with auxiliary steam. Their tonnage is about 400, but 
on account of the enormous thickness of their timbers the size 
externally is nearly that of 600-ton ships. Three of the vessels, 
the ''Balaena,** Captain Fairweather; the ** Active,'* Captain 



Robertson; and the ** Diana,*' Captain Davidson, carry surgeons 
who were specially selected on account of their scientific tastes 
and their willingness to utilize all opportunities to the full. Mr. 
W. S. Bruce, the surgeon of the '* Balaena" has a very complete 
equipment of apparatus for sea-temperature work and for bio- 
logic^ collecting. He is accompanied by an Edinburgh artist^ 
Mr. W. G. Bum Murdoch, who goes specially with the object of 
sketching the scenery of the southern ice. Dr. Donald on the 
** Active,'* and Mr. Campbell on the ** Diana " are also equipped 
with appliances for collecting. Each of the ships carries a pho- 
tographic apparatus. 

The scientific results expected on the return of the whalers six 
or seven months hence are as follows: Full meteorological logs 
with records of surface sea temperatures and densities, and of 
temperatures at a few points down to the depth of 150 fathoms; 
deeper observations would be impracticable without hampering 
the real business of the cruise. A large collection of small sur- 
face organisms will be secured by tow-nets, a mode of collecting 
for which there will be unlimited opportunities as the vessels 
slowly follow their boats when engaged in whaling. No dredg- 
ing can be attempted in deep water, but it is possible that there 
may be some shore-coUeotlng in southern lands not previously 
visited. Observations on ocean-currents will be made by the 
captains in the ordinary course of navigation, but floats will also 
be launched in high southern latitudes, the recovery of which 
will be looked for with interest. Special attention will Im directed 
to all phenomena connected with sea-ice, and, in case of any mud 
or stones being observed embedded in icebergs, an effort will be 
made to secure specimens in order to get some idea of the geology 
of the land hidden under the southern ice-cap. A large and rep- 
resentative selection of birds will almost certainly be secured, and 
some problems as to migration may be elucidated. Samples of 
sea-water from various depths will be brought back for careful 
analysis. 

From a scientific point of view the expedition will be the more 
successful the worse it is commercially; for, if whales are not 
found on the margin of the ice, a very high latitude may be 
reached during the search for them. In any case the barometric 
readings are bound to be of the greatest interest, as they will 
throw light on the remarkable area of permanent low pressure 
which surrounds the South Pole. And it is impossible that the 
observations of so many highly trained sailors and enthusiastic 
naturalists can be barren of results in many departments. 



THE ABORIGINAL USE OF BONE IN VERMONT. 

BY O. H. PSBEIN8, UNrVXRSITT OF YSBMONT. 

Objects wrought from bone appear to be quite uncommon 
throughout the coimtry, unless it be in the neighborhood of shell- 
heaps. Certainly in the Champlain Valley they are the rarest of 
archaeological finds, and until within a few years none had been 
found, so far as is known to the writer. At Plattsburgh, on the 
New York side of the lake, a few pointed implements and barbed 
spear-points have been found, and are in the fine local coUectioEn 
made by Dr. D. S. Kellogg of that place; but until very recently 
none had been found on the Vermont side, and they are still ex- 
ceedingly rare, although, in all, many hundreds of stone imple- 
ments and ornaments, some of them of very fine workmanship, 
have been discovered, as well as many fragments of decorated 
earthenware and a few implements of copper and ornaments of 
shell. 

For many purposes, as awls and the like, bone would seem 
better suited than stone and much more easily worked ; and it 19 
hardly conceivable that bone was not used more commonly than 
is indicated by our collections. And yet, making all possible al- 
lowance for the perishability of bone, we cannot suppose that 
objects made of this material were ever very abundant; for the 
other specimens found in some of our localities are not Tery 
ancient; &nd, in more than one instance, entire bones have been 
found in fair preservation, and there is no reason to think that if 
bone objects had ever been associated with those of stone thef 
would not now be found with them. 
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We muat Iben conclude tbat, for reuoaa anfacient to them- 
selTM. the former occupnnU ot the Cbamplain Valley did not 
(aabion Duny of tbeir implementB or omamente from the bonee 
of the animala vbich tbej cnpturpd, although we muat adroit 
that the few apecimens found do not fairly repreaent the entire 
atock of auch objecta which were made and naed. 

Artercxdlectiog in tbia region for more than fifteen yeara with- 
out aeeing a aingle epecimen of worked bone, the first one made 
ita appearance near an old village-Bite, while I waa digging out 
some hits of pottery from beneath a pine atump. It waa only a 
Uiw of a deer's antler, the aurface of which had been amoothed, 
snd a rodely cut groove waa about the large end, ai if to enable 
Uw owner to faaten a cord tor auapending the object aa an 




So little -wrought a apecimen would attract little 
■Mention usually, but it was taken associated with atone 
Implements, from beneath a pine stamp, and waa our first of 
Iti kind, and therefore poaseaaed eapeclal value. It is 
white and somewhat chalky in appearance; but I do not 
mppoae it to be neoeeaarily of great age, though not eery recent. 
Tbia specimen is about four incheti long and three-fourtha of an 
Inch in diameter at tbe larger end. A aecond and shorter tine 
waa recently found in another locality. Tbe point of tbia ie 
•tnootbed, and it may have been uaed hi the decoration of the 
pottery which waa so commonly used, and which was moat fre- 
qtiently ornamented with lines, grooves, and the like, made by a 
moreorleea blunt point drawn acroaa the unbaked aurface of tbe 
Jaia. The most perfectly made and finished point found in Ver- 
mont is shown full' size in Fig. 1. It is made from a fragment of 
m tibia, or some other round bone, and nearly the whole aurface. 




•tcept the groove of tbe medullary canal, is well amoothed, and 
tbe pointed end is exceedingly well finished. Tbia apecimen waa 
CooodDOt far from Burlington, and with it were fragments of 
bonee, a oanine of a bear, as well as atone implements. From 
tbe almple unomamented objects, sucb aa tboee just meationed, 
to each aa that ahown in Fig. 2. ia a long atep, but we have noth- 
ing Intermediate. The apecimen ahown in Fig. i is, as the figure 
ibowa, broken along the upper and lower edge. Whether It 
originally was made from an entire section of a ronnd bone, or 
waa merely a fragment as we have it, is not readily determined. 
Kfractnred aince it was ornamented, the breaking is not recent. 
Bmaj bare been a whistle, or tube for some other uae. 

Aa to tbe decoration, a glance at the figure will give a better 
Mm ol that than any description. The lines are sharply incised 
■ad qalla Kgvlir.'altbongh the tool by which ihey were made 



now and then went a little astray, and tbe whole effect is very 
neat. The ends are smooth and aomewbat bevelled or rounded. 
The length or this specimen is a little less than three and a halt 
inches, and tbe greatest width three-fourths of an inch. It waa 
fount) near Swanlon. not far from the Canada border. 

Another, and, if genuine Imiian work, verv interesting s pen- 
men ia a mattk made from a piece of a femur or some thick bone. 
The face ia boldly and not unskilfully carved, tbe festores aU 
of tbem being strongly marked. It was found buried in tbe 
earth, not far from the specimen figured above, near Canada, and 
may quite possibly be the work of a passing hunter or soldier; 
and it la alao, and perhaps equally, possible that it was carved by 
one (if Ihe St. Francis Indians, who formerly roamed about tbe 
region where it waa found. It is apparently not very ancient 
Tbe face iaova]. an inch and three-eighths long, and one and on^ 
eighth wide, and, including the rather prominent no'e, five-ei^chtha 
of an inch thick. 

The list here given is certainly very meagre, but it includes all 
kinds that have beeu found, and its brevity simply empha^ieea 
the rarity of auch objects in Vermont. 



ON THE INTROSPECTIVE STUDY OF FEEXING. 

BT HIKAH H. BTAMLBT, LAKt rOHKBT CHtVCBatTr, ILL. 

Or all the sciences psychology ie, perhaps, tbe most imperfect. 
If a science is a body of knowledge otitained by apecial research 
and accepted by the general eotisenatM of specialiata, then psy- 
chology ia so defective as to scarcely merit the name of scieoob 
Tbia want of consensusiseverywhereapparenlandmuateapeclally 
impress any one who compares the lack of harmony in mannali 
of psychology with the practical nnanimlty in manual! 
of botany, geo1<^y, pbyeica, and other aciences. Even In tbe 
most fundamental points there is no agreement, aa will beevident 
in a moat anmmary statement. 

It ia now BOmetbing more than a century since tbe general di- 
vision of psychic phenomena into intellect, feeling, and will, Brat 
came into repute, but still some psychologbts of note do not agree 
to this fundamental classification, bnt would unite feeling and 
will in a single order. Aa to tbe aubdivisioua of feeling and wiU 
we nre coufeasedly wholly at aea. In intellect it ia only on tbe 
lower side, sensation and perception, that anything of great sci- 
entific value has been accompllahed ; and even now it cannot be 
aaid that the claaaea of sensation have been marked off with pei^ 
feet certainty. In the higher range of intellect psychology can do 
scarcely more than accept eome ready-made divisions from com- 
mon observation and logic. And if so little has been settled in 
the comparatively simple work of a descriptive claasification of 
the facts of mind we may be assured that still leas has been accoro- 
pilehed toward a aclentiSc conaetutta for the laws of mind. 
Wetter'a law alone seems to stand on any secure tiasis of experi- 
ment, but its range and meaning are still far from t>eing deter- 
mined. Even the laws of the aasociation of ideas are still tbe 
subjects of endless controversy. Also in method there is mani- 
festly tbe greatest disagreement. Tbe physiological and intro- 
spective Bchoola each magnify their own methods aometiniee so 
far aa to diacredit all others. PhysioloRicnl method has won for 
itself a certain standing, indeed, but juat what are its limitations 
is still far fro'u being settlol. 

Out tbe grievous lack of generally accepted reaults is mot>t ap- 
parent in the domain of feeling. The discussion of feeliog in 
moat manuals is very meagre and unaatiRfactnry. Profcasor 
James's recent treatise, for instance, gives some i>00 pages to the 
Intellect, and about 100 pages each to Feeling and Wilt. There 
is little thorough anal ysiii and no perfected inductive claasiitcation. 
We often, indeed, find essays of literary value nhich appeal to 
the authority of literature. But toreter to Shakespeare or Coethe 
as pnychiilogical authorities or in illustration or proof of paycho- 
logical laws h geuerally a doubtful procedure. The literary and 
artistic treatment of human nature ia quite diatinct from tbe sci- 
entific, and literature and art cannot be said to be of much more 
value for psychology than for physics, chemistry, or biology. 
To appeal t'> the Bible or Shake«peare in matters psychological. 
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Ib DBually as misleading as to consult tliem for light on geology 
or botany. Even the fuller treatises on the subject of feeling 
rarely reach beyond literary method and common observation, 
being for the most part a collection and arranf2:ement of the re- 
solts of common sense, accepting common definitions, terms, and 
classifications. Now, science is always more than common sense 
and common perception, it is uncommon sense; it is an insight 
and a prolonged special investigation which penetrates beneath the 
surface of things and shows them in those inner and deeper relations 
which are entirely hid from general observation. Common views 
in psychology are likely to be as untrustworthy as in physics or 
astronomy, or any other department. Science must, indeed, 
■tart with common sense but it doei not deserve the name of sci- 
ence till it gets beyond it. 

Again, the subject of pleasure, pain, and emotion, is usually 
discussed with considerable ethical or philosophical bias. The 
whole subject of feeling ha<) been so naturally associated with 
ethics and philosophy from the earliest period of Greek thought that 
a purely colorless scientific treatment is quite difficult. Further- 
more, feeling has been too often discussed from an a priori point 
of view^ as iu the rigid following out of the Herbartian theory of 
feeling as connected with hindrance or furtherance of representa- 
tion. StUl further, the physical side of emotion has been so em- 
phasized by the physiological school as to distract attention from 
purely psychological investigation. Bow far this may lead is 
seen in Professor James's theory of emotion which makes it the 
reflex of the so-called expression. 

It is obvious, then, on the most cursory review that very little 
has been accomplished in the pure psychology of feeling. Here 
is a region almost unexplored, and which, by reason of the 
^lusivenesB and obscurity of the phenomena has seemed to some 
^aite unexplorable. Dr. Nahlowsky truly remarks, that feeling 
is a '* strange mysterious world, and the entrance to it is dark as 
to Hades of old." Is there any way out of this darkness and con- 
fosioo ? If the study of feeling is to become scientific and give 
assured results, we must, I think, assume that all feeling is a 
biological function governed by the general laws of life and sub- 
ject in origin and development to the law of struggle for exist- 
ence. Assuming this strictly scientific point of view we have to 
point out some difficulties in the way of the introspective psy- 
chology of feeling as compared with other departments of bio- 
logical science. 

We trace directly and with comparative ease any physical organ 
and function from its simplest to its most complex form ; for 
example, in the circulation of the blood there is clearly observable 
a connected series from the most elementary to the most special- 
ized heart as developed through the principle of serviceability. 
In some cases, as in the orohippus. a form in the evolution of the 
horse, we are able to predict an intermediate organism. Pny- 
chology is still far from this deductive stage ; we have no analo- 
gous series of psychic forms, much less are able to supply, a 
priori, the gaps in a series. The reason for this is mainly the 
inevitable automorphism of psychological method. In biology 
we are not driven to understand life solely through analogy with 
our own life, but in psychology mind in general must be inter- 
preted through the self-observation of the human minj. In 
biology we see without effort facts and forms of life most diverse 
from our own ; the most strange and primitive types are as readily 
discernible as the most familiar and advanced, the most simple 
as the most complex. We study a fish just as readily as a human 
body, but the fish's mind — if it has any— seems beyond our 
ken, at least is not susceptible of direct study, but a matter for 
doubtful inference and speculation. Whether a given action 
does or does not indicate consciousness, and what kind of con- 
aoiousoess, this is most difficult to determine. Thus we have the 
most various interpretations, some, as Clifford, even going so far 
as to make psychic phenomena universal in matter, others, on the 
other hand, as Descartes, limiting them to man alone. 

The difficulty of this subjective method, this reflex investiga- 
tion, is almost insurmountable. Consciousness must act as both 
revealer and revealed, must be a light which enlightens itself. A 
fact of consciousness to be known must not simply exist like a 
physical fact or object, as a piece of stone, but it must be such 



that the observing consctoasness realizes or re-enacta it. To 
know the fact we must have the fact, we must he what we know. 
Mind i3 pure activity, we do not see an organ and ask what it is 
for, what does it do ; but we are immediately conscious of con- 
sciousness as activity, and not as an objective organ. We most 
here then reverse the general order and know the activity before 
we can identify the organ as a physical basis. 

By the purely objective vision of the lower sciences we oao 
easily determine a genetic series of forms most remote from our 
own life, but in psychology, mind can be for us only what mind 
is in us. The primitive types of psychosis are, no doubt, as re- 
mote and foreign from our own as is the primitive type of heart 
or nervous system from that of man's In the case of heart and 
nerve we can objectively trace with certainty the successive 
steps, but in endeavoring to realize by subjective method the 
evolution of mind we are involved in great doubt and perplexity. 
How can we understand an insect's feelings ? How can we ap- 
preciate minds which are without apprehension of object, though 
there is reason to believe such minds exist ? Only to a very lim- 
ited extent can a trained and sympathetic mind project itself 
back into some of its immediately antecedent stages. Conscious- 
ness, because of its self directive and self -reflective power, is the 
most elastic of functions, yet it can never attain the power 
of realizing all its previous stages. Sometimes, however, the 
mind in perfect quiescence tends to relapse into primitive 
modes, which may afterward be noted by reflection, but such 
occasions are comparatively rare. The subjective method means 
a commonalty of experience which is often impossible to attain. 
Thus a man may believe there are feelings of maternity; he has 
observed the expression of nursing mothers, and knows in a gen- 
eral way that here is a peculiar psychosis into which he can never 
enter, and which is, therefore, beyond his scientific analysis. 
The psychic life of the child is more akin to his than that of the 
mother; yet it is only by an incessant cultivation of receptivity 
and repression of adult propensities that one can ever attain any 
true inkling of infant experience. There is then, I think, a vast 
range of psychic life which must forever lie wholly hidden from 
us either as infinitely below or infinitely above us; there is also 
an immense realm where we can only doubtfully infer the pres- 
ence of some form of consciousness without being able to discrimi- 
nate its quality, or in exceptional cases to know it very partially; 
and there is but a relatively small sphere where scientific results 
of any large value may be expected. By reason of its objective 
method the realm of physical science is practically illimitable, 
but psychic science is by reason of its subjective method kept 
forever within narrow boundaries. 

We must then take into account the inherent difficulties of the 
subjective method as applied to the study of feeling and mind in 
general and yet we must recognize its necessity. No amount of 
objective physiological research can tell us anything about the 
real nature of a feeling, or can discover new feelings. Granting 
that neural processes are at the basis of all feelings as of all men- 
tal activities, we can infer nothing from the physiological activity 
as to the nature of the psychic process. It is only such feelings 
and elements as we have already discovered and analyzed by in- 
trospection that can be correlated with a physical process. Nor 
can we gain much light even if we suppose — which is granting 
a good deal in our present state of knowledge — that there exists 
a general analogy between nerve growth and activity, and mental 
operations. If relating, i.e., cognition, is established on basis of 
inter-relation in brain tissue, if every mental connecting means a 
connecting of brain fibres, we might, indeed, determine the num- 
ber of thoughts but we could not tell what the thoughts were. 
So if mental disturbance always means bodily disturbance, we 
can still tell nothing more about the nature of each emotion than 
we knew before. We must first know fear, anger, etc., as ex- 
periences in consciousness before we can correlate them with cor- 
poreal acts. 

Is now this necessarily subjective method peculiarly limited as 
to feeling? Can we know feeling directly as psychic act or only 
indirectly through accompaniments? Mr. James Ward {vide, 
article on Psychology in the Encyclopedia Britannica, p. 49 of. 
p. 71) remarks that feelings cannot be known as objects of direct 
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reflection, we can only know o/ them by their effects on the 
chain of presentation. The reason for this is that feeling is not 
presentation, and ** what is not presented cannot be re pre- 
-sented.** ** How can that which was not originally a cognition 
become soch by being reproduced ? *' 

It cannot. But do we need to identify the known with know- 
ing, in order that it may be known? Mast feeling be made into 
« coition to be cogniaed? It is obvious enough that no feeling 
•can be revived into a re-presentation of itself, but no more can 
any cognition or any mental activity. Revival or recurrence of 
<»n.4ciou8ne88 can never constitute consciousness of consciousness 
"whioh is an order apart. If cognition is only presentation and 
T O - p re s entation of objects, we can never attain any apprehen- 
«ioB of consciousness, any cognition of a cognition or of a feeling 
or of a volition, for they are all equally in this sense subjective 
acta. Re presentation at any degree is never by itself sense of 
re-preaentation or knowledge of the presentation. 

Of course, the doctrine of relativity applies to introspection as 
to all cognition, and subject qua subject is as unknowable as ob- 
ject qua object. We do not know feeling in itself, nor anything 
alae in itself, the subjective like the objective ding an sich is be- 
yond our ken. Yet kinds of consciousness are as directly appre- 
lieoded and discriminated as kinds of things, but the knowing is, as 
maich^ distinct from the known even when knowing is known. 
Here the act knowing is not the act known and is different in 
▼aloe. The object known is not, at least from the purely psycho- 
logical point of view, ever to be confounded with the knowing, 
to be incorporated into cognition by virtue of being cognized. 
Feeling, then, seems to be as directly known by introspection and 
Inflection as any other process, it is not a hypothetical cause 
hvooght in by the intellect to explain certain mental phenomena, 
hat it is as distinctly and directly apprehended as cognition or 
▼aation. 

The distinction between having a feeling and knowing a feel- 
iilg is a very real one, though common phraseology confuses 
ihena. We say of a brave man, he never knew fear; by 
nrhloh we mean he never feared, never experienced fear, and not 
that be was ignorant of fear. Again, in like manner, we say 
•onetimes of a very healthy person, he never knew what pain 
was* meaning he never felt pain. These expressions convey a 
tmlh in that they emphasize that necessity of experience in the 
axeroise of the subjective method upon which we have already 
oommented, but still they obscure a distinction which must be 
appanml to scientific analysis. We cannot know feeling except 
thmigfa realization, yet the knowing is not the realization. Being 
aware of the pain and the feeling pain are distinct acts of con- 
All feeling, pain and pleasure, is direct conscious- 
but knowledge of it is reflex, is consciousness of conscious- 
Tbe cognition of the pain as an object, a fact of conscious- 
la sorely a distinct act from the pain in consciousness, from 
tbe fact it^lf . The pain disturbance is one thing and the intro- 
spective act by which it is cognized quite another. 

These two acts are not always associated though they are com- 
monly regarded as inseparable. It is a common postulate that if 
joo have a pain you will know it, or notice it. If we feel pained 
we will always know it. This seemingly true statement comes 
of a confounding of terms. If I have a pain I must, indeed, be 
aware of lt,know it. in the sense that it must be in consciousness ; 
hot this makes, aware of pain, and knowing pain, such very 
general phrases as to equal experience of pain or having pain. 
Bot there is no knowledge in pain itself, nor pain in the knowing 
act per m. The knowing the pain must be different from the 
pain itself, and is not always a necessary sequent. We may ex- 
perience pain without cognizing it as such. When drowsy in bed 
I Buy feel pain of my foot being ** asleep," but not know it as a 
mental fact. We may believe, indeed, that pain often risert and 
anbaidea in consciousness without our being cognizant of it, but, 
of ooorse, in the nature of the case there is no direct proof, for 
pRMif implies cognizance of fact. Pain as mental fact, an object 
far coneoiooaneas, not an experience in consciousness, is what is 
pwpw l y meant by knowing pain. Consciousness-of-pain as 
kaowledge of It is not aU*ayrt involved by pain -in -consciousness 
M g tf W' I goee of it. Consciousness of pain by its double iijeaning 




as cognizance of pain and experience of pain leads easily to ob- 
scurity of thought upon this subject. But experience does not, 
if we may trust the general law of evolution from simple to com 
plex, at the first contain consciousness of experience. This latter 
element is but gradually built up into experience, though in the 
end they are so permanently united in developed ego life that it 
is difficult to perceive their distinctness and independence. 

We conclude then that while not all feelings, that is, pains and 
pleasures, are discovered simply by virtue of being acts of con- 
sciousness, and that not all consciousness is apperceptive of itself, 
yet in general feelings are known as such, and there is nothing 
in their nature to make them only indirectly observable by con- 
sciousness. The direct subjective method certainly presents great 
difllculties especially in evolutionary psychology, but still it must 
be accounted the only method for feeling as for all regions of 
psychic life. » 

REMARKS ON AMERICAN LICHENOLOGY. — II. 

BT W. W. 0ALKIR8. 

In the Lichens the geographical distribution of species is quite 
as interesting as in phssnogamia. I shall in this paper confine 
myself to observations and collections made in the sut>-tropical 
section of our country. The tracing of species to their native 
habitats, and thence following them over often wide areas of dis- 
persion until arrested in their progress by conditions unsuitable 
to their growth, is an importsnt work for the botanist and for 
science. Florida — more especially its southern extremity — offers 
an attractive field and unusual advantages. One may draw a line 
east and west acroas the State in about latitude 25*^, and below 
this will be found new conditions of soil, climate, and produc- 
tions. A new and peculiar flora exuberant in growth will come 
into view. With both shores laved by the warm waters of the Gulf 
Stream, that <* river in the ocean,'* also the Bahamas and Cuba 
less than one hundred miles distant, the reasons for the similarity 
of life to that of the Antillean system are plain. One has only to 
wander along these sunny shores and gather by bushels the proofs 
of what I say in such species as OuUandinaf Bandtic, Mttcuria, 
Urens, etc., that have been brought by the sea from other climes. 

Then tropical Algss claim the attention. Approximately the 
line I have mentioned represents two vast and dissimilar floras, 
each overstepping somewhat the territory of the other, but retain- 
ing the mastery in their respective fields. Here northern forms 
become intruders, southern leas common. Many arborescent ones 
dwindle to shrubs. Per contra, further north the same law ob- 
tains. Thus hath nature set her limits. Standing on this border- 
land, and amazed at the change in the higher orders, I wished to 
know about the lower. In this field not much has been done. 
Our knowledge of the lichens has been until recently limited. It 
is my purpose to extend this knowledge somewhat, t>elieving that 
it may be useful. 

Most of the species described by Nylander and Ttfckerman, as 
from Cuba and some from further south, will be found in Florida. 
The great order Oraphidaceij one of the most perplexing, abounds 
in new species, and I am satisfied that further research will add 
to the number in this and other orders. I now make nearly four 
hundred and fifty species, which is indeed a great number for 
one section when we remember that only a few years ago WiUey 
estimated that ultimately one thousand might be found on the 
entire continent. The final total in Florida will exceed five hun- 
dred ; and I allow for some reductions which must follow their 
final resolution, for, as hinted in a former paper, this is more 
important than new species, especially if, as as^rted, ** species 
only exist in text-books,'* — a proposition from which I dissent. 

The following observations will only embrace a few of the 
rarer and little-known forms collected by me, and some others of 
my discovery described as new to science : Oyalecta cubana Nyl. 
On calciferous rockii, Keys of Florida, and on the main land Also 
in (hiba. Identified by Dr. Nylander. Chiodecton sphoerale Nyl. 
A rare tropical form first found by me near Jacksonville — and 

1 For A special carrjiDfc out of the principles herein advocated see the 
writer's article on Primitive Consclousneis In the Philosophical Review, Julj, 

18-«. 
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soath — on Nyasa aquatiea. Trypethelium aprengelii Nyl. On 
yariouB barks of trees, Key West to JacksoDTille. Opegrapha 
diapharoides NyL On oaks from Jacksonville south. The great 
genus Biatora has many species. Of these B, cameo-albens Nyl. 
and B, Floridensis Nyl., found by me on Carpinus^ are new, and 
of tropical derivation. Two other great genera, Arihonia and 
Chraphi8f teem with new species and rare forms. These find here 
their greatest expression, and the latter is reduced north of Florida 
to a very few species. 



CURRENT NOTES ON ANTHROPOLOGY.— XVI. 
[Edited by D. Q. BHnttm, M.D., LL.D.^ 

Linguistics as a Physical Science. 

When one surveys the works on linguistics which have ap- 
peared in the last few years, especially such as deal with the 
principles of changes in languages, it is easy to classify their 
writers into two groups, the one preferring to explain such changes 
by processes of mind, the other by purely physical conditions. 
This distinction goes back to that which would regard linguistics 
as a branch of natural history, and its laws no other than purely 
physical ones ; or, on the other hand, that which claims the changes 
in language come chiefly through principles of psychology, logic, 
and metaphysics. 

Some have aimed at a compromise by saying that linguistics is 
in its contents a mental science, but in its methods a natural science. 
Professor H. Schuchardt remarks, in a late number of the Liiera- 
turblattfur Oer. und Baman. PhUologie, that it would be just as 
correct to reverse this statement, or to take the position that it is 
half a natural and half a historical science; provided that in the 
latter case we understand the two members of the proposition to 
be successive and not contradictory, the natural element passing 
into the historical. « Because/' he concludes, with a remarkable 
expression of his position, '* I believe in the unity of the science, 
and hold that there is no greater difiference between biology and 
linguistics than between biology and chemistry.*' 

Gerland*s Atlas of Ethnography. 

I have had at hand all summer the ** Atlas der Vdlkerkunde,*' 
by Dr. Oeorg Gerland, professor at the University of Strasburg 
(1 Vol., Ootha, Justus Perthes, 1892), and can speak of it now 
after that much use. It is composed of fifteen folio maps, and, 
as it is, I believe, the first complete ethnographic atlas ever pub^ 
lished, it will not be out of place to give its contents. They are : 
L, Distribution of skin and hair; XL, Density of population; IIL, 
Distribution of religions; IV., Distribution of diseases; V., Cloth- 
ing, food, dwelling, and occupations ; VI , Location of peoples in 
1500 and 18^; VIL, Europe in 1880; VIU., Asia in 1880; IX., 
South-east Asia; X., Oceanica; XL, Africa; XII,, Aboriginal 
America; XIIL, America in 1880; XTV., Linguistic map; XV., 
Europe about 100-150 after Christ. 

The first impression one has in examining the Atlas — and with 
me it is one th.-it remains —is that entirely too much is attempted 
for a work of the size. The charts are necessarily on too small a 
scale and omit too much to be satisfactory for the special student; 
and what student is not special nowadays ? The list of subjects 
above given will be enough to convince the reader that detail 
cannot be attempted in most of the charts. Turning to the map 
of the American aborigines, there is an evident lack of classifica- 
tion. For instance, what does ** Peruvian peoples ^' mean ? It is 
neither a linguistic nor physical group, and scarcely a political one. 
All tribes of Chili, Patagonia, the Pampas, and Tierra del Fuego 
are included under one rubric, and called <* Chilians or Pata- 
gonians." Such classifications are worse than worthless, because 
they are misleading; and these by no means stand alone. 

But it would be unfair to measure this atlas by its treatment 
of America, which, as usual in all works of the kind, suffers the 
most. In general, the Atlas is one of immense labor and of cor- 
responding value. It ought tg be in the library of every geogra- 
pher and student of ethnography. 



To Deduce the Stature from the Measurements of the Loo^^ 

Bones. 

This is a problem which has occupied anatomists considerably, 
without leading to as uniform conclusions as one oould wish. 
There are important ethnic variations in the length of the long 
bones of both extremities, as is well known, and others run id 
families, or are peculiar to the individual. Scott says of Rob Boy, 
that standing straight he could tie his garter below the knee. 
Such a statement makes an osteologist wish for his bones ! Long 
fore-arms are ethnically a sign of an inferior race. Hence ail 
proportions must to some extent be modified by considerations of 
race. 

A general formula has lately been advanced by M. Etienne 
RoUet, which seems to me, after comparing it with the measure- 
ments in Topinard, Schmidt, and others, the most convenient I 
have seen, and sufficiently accurate. The list of coefficients is 
stated as follows in the Beime Scientiftque for August : — 





Femur. 


Tibia. 


Fibula. 


Humerus. 


Radius. 


Uhia. 


Min. 


8.66 


4.53 


4.68 


506 


6.86 


6.41 


Max. 


8.71 


4 61 


4.66 


5.22 


7.16 


6.fe 



It is enough to multiply the length of the long bone named 
by the coefficient given above, to obtain the height; and by taking 
the average of a number of such measurements we reach a figure 
accurate enough for the height of either sex. I say accurate 
enough, because there is no use in being excessively precise on 
this question. It is well known that there is quite a difference in 
our stature when we rise in the morning, and when we go to bed 
after a hard-day*s walk. 

The Birch-Tree as an Ethnic Landmark. 

In a late number of the GMms, Dr. Krause of Eael reviews the 
question of the origin of the Aryan nations as shown by the word 
for birch. The terms for birch and willow are the only two tree- 
names which are common, or practically so, to all tongues of the 
Indo-Oermanic group. The ancestors of all must have come, 
therefore, from some locality where these trees were indigenous, 
and where they were of importance in the economics of the ances- 
tral horde. The birch meant is the Betula alba, or white birch, 
and its uses in primitive conditions are numerous and familiar, as 
are also those of willow twigs. 

All this is well known, and therefore not new. But the con- 
clusion which has been drawn from it in favor of the derivation 
of the Indo-Qermanic peoples from the habitat of the birch in the 
north of Europe is seen to be unsubstantiated, when we leam 
that the Betula alba flourishes all through Siberia, from the high- 
lands of Afghanistan to Japan, and that two closely allied species^ 
the acuminata and the bhojpattra, are found in various parts 
of the Himalayas, and in the mountains of central Asia. In Iran 
and on the plains of Turkestan none of these trees occurs. It 
would seem, therefore, that this single verbal identity does not 
carry us far. 

To show how close the correspondences of the names of the 
tree are, I will quote some: English, birch; High Qerman, hirke; 
Hindustanee, burj; Sanscrit, bhurja ; Italian, bedoja ; Latin, betula ; 
Irish, beithCf etc. It is a marvel to see how through unnumbered 
generations and over so many thousands of miles the word has 
retained its physiognomy. 

Slavic Archaeology. 

Dr. Lubor Niederle is privat-docent in the branches of anthro- 
pology and pre-historic archaeology at the University of Prague. 
That city is quite decidedly Check or Slavic, and much of the in- 
struction is carried on in the Bohemian dialect of that tongue. 
In it, also. Dr. Niederle publishes his works, the last of which 
treats of pre-historic man in Europe with especial reference to 
the archsBology of the Slavic countries. The title is *' Lidstvo ▼ 
Dobd Pr^historickS.'' It is to be hoped that of a portion of it he- 
will prepare an abstract in French or German, as the Boheinian 
is a dialect with which most scientists are not familiar. The im- 
portance of such an abstract is the greater because many Slavic 
observers, especially local archeeologists, have in late yvars taken 
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to pablishing their articles exclusively in journals in their own 
tongue, and it thus becomes very difficult to follow their re- 
searches. 

All who have interested themselves in proto-historic European 
ethnology are aware of the obscurity that reigns over the relation- 
ship of the early Slavouic tribes ; it is only one degree better than 
the quite impenetrable fog surrounding the Celts. Their crani- 
ology is wholly conflicting; and to-day, if an anthropologist were 
to speak of *<the Slavonic type," I should not have any idea 
vrhether he meant a blonde or a brunette, a long skull or a broad 
skoll, a short or a lofty stature, narrow or wide eyes. The 
Slavonic languages, however, are permanent testimonies to a 
former linguistic unity. 



LETTERS TO THE EDITOR. 

^^0 Odiretpoiutont* ar€ r«quM§ted tobetu brUf cm pouibU, Thm wrtvr't nam« 
iaimaU ocuet rtqtdrtd cu juroof of good faith. 

On r«gii«fl in odwinotf, <m9 hundred copiet of the number eontaining hi$ 
oommunieation wiU befumith^ free to any eorreetifondent, 

l%e editor will be gUid to publi»h any (lueriee oon§onant with the character 
of the Journal, 

A Gynandrous Flowei^Head. 

A OTNANDROUS fiower-head of the Iceland poppy is now in my 
possession. The ordinary seed-case is perfectly formed, includ- 
izigthe stigmas. Round it are what should be the stamens; but 
twenty or more of these are thickened gradually upwards from 




POPPT MOMtTBOfllTT. 

the base of the filament, ending in a golf-olub-like head. On the 
•ater side some of these have anthers more or lees completely de- 
ireloped ; but in all the inner side is concave, containing three to 
fifteen or more ovules attached round the edge. The sketch will 
assist in explaining this extraordinary botanical monstrosity. 

J. Edmund Ciark. 

York, Inf Und. 

Is There a Sense ol Direction? 

A BBCKNT article in Science by the facile pen of Dr. Hall on 
Uie *' Sense of Direction" concedes the absence of such a faculty 
hi dvUized man at least, and possibly also in the semi* civilized 
as well; but he believes beyond cavil that the lower animals do 
hftTe this gift denied to man. 

That which appears to be a ** sense of direction " in animals can, 
I believe, in every case be explained by the power of observation 
juid memory, or by accident. 

Men and animals alike, under given circumstances, are com- 
pelled to both observe and remember, until the one becomes as 
easily and unconsciously done as the other, and, for all the pur- 
poses of this article, the memory to have existence must be estab- 
lished upon facts learned by observation. It is very well known 
that an unguided horse returning to familiar haunts will do so 
over the same route by which he left them, rather than in a direct 
line by sense of direction. The very few instances recorded of 
^wimid« returning from incredible distances, over which they had 
been carried, can doubtless be explained by their having been able 
to observe the route travelled, or by accident, or by the fact of 
behig nnauthenticated nursery tales, with the possible ex- 
of the homing pigeon, birds of wonderful flight and sight, 
of which never reach home, while the arrival of many 
is naacooontably delayed. Their ability to return is, I be- 



lieve, no more fully explained than is the no less wonderful one 
of the wild water-fowls, which are taught to fly north in spring 
and south in autumn, or why they fly low one season and high 
the next, possibly in both instances determined by the character 
of the upper air-currents. 

The case, instanced by the doctor, of the Mexican sheep- herder*s 
ability to minutely describe travellers who had passed days pre- 
viously might very aptly be used to illustrate the similarity of 
the mental processes necessary alike in man and animals In the 
matter of direction. The Mexican herder saw the travellers, to 
him an unusual sighc, his mental perception, unoccupied by im- 
pressions other than those caused by these travellers, accurately 
photographed on his mind, as upon the sensitive plate of the 
camera, every feature of the outfit. In the case of the man, he 
perceived as well as saw, and could again reproduce the picture, 
call it up for the inspection of the mind's eye at will; but in the 
case of the brute that which has been seen has passed beyond 
possibility of recall, except by the stimulus of the same impres- 
sions repeated, when the impression is recognized as familiar. 
This is brute memory, possible only as a result of having seen or 
felt, and capable of being reproduced only by the same external 
agencies, and their so-called ** sense of direction " is rather the 
faculty of recognizing at sight as familiar that which has already 
been seen. 

If the sense of direction be inherent in animals, we would natu- 
rally inquire why it is not exhibited before they have reached 
mature age and been taught by experience, for it is a matter of 
common observation with those familiar with domestic animals 
that the stable-reared animal of whatever species is utterly lack- 
ing in anything bearing the faintest semblance to a sense of direc- 
tion; and it is a fact within the common knowledge of most 
farmers* boys that cats, foragers by instinct and practice, may be 
carried a very few miles in a sack and never return, and that the 
barn-yard cock will not return from a distance of one hundred rods, 
although mercilessly maltreated by his new associates, for -his 
sense of direction is determined by sight only. 

All admit that many animals can and do return to their homes, 
but the explanation of their ability to do so need not be sought 
and developed by an intricate process of reasoning, if it is, as we 
believe, necessary that the animal first traverse the road before it 
can with certainty return. And in conclusion it is sufficient for 
me to say that, whatever instincts animals may have in this direc- 
tion, man has the same, with the additional faculty of reason. In 
both, observation and memory can be highly cultivated, in the 
animal by necessity alone, and in both by experience only. 

Pueblo. Colorado. H. WORK. 

Laboratory Teaching. 

A RECENT number of Science contained a note by Professor 
William P. Mason referring to a statement of mine concerning the 
early years of laboratory teaching in chemistry. I need not state 
that I had no intention of withholding credit from any of the 
pioneers in the development of scientific education, especially from 
such institutions as the Rensselaer Polytechnic Institute, which, as 
everyone knows, from the first has been in the foremost rank. I 
had in mind the course of laboratory instruction in general chem- 
istry which was established for the training of large classes at the 
l^Iassachusetts Institute of Technology by Professors Eliot and 
Storer. This method of instruction, adapted to later advances in 
knowledge and to the needs of individual laboratories, is now in 
very general use in teaching elementary chemistry. 

Charles F. Mabert. 




Animal Phosphorescence. 

All sorts of theories have been advanced to explain generally 
the real use of these luminous emanations. Some have supposed 
that the light is intended as an effective aid to the night birds 
that feed upon this gorgeous fare. But that would certainly be a 
left-handed provision of nature, quite out of her usually kindly 
protection. Others, again, guess that the firefly's flash-light is a 
device to assist him in the search of his own prey. With none of 
these theories, however, is science fully satisfied, and in the 
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Judgment ot the most prudent oatunUiBta the real nse of the la- 
m(nos<tf of tbew insects is atlll utterly unknown. 

Can any of the readers of Seietux give me " a gremt light " on 
the BQbject in disputet Chabues Niedunocb. 

Haw Td A. S Kut ISU St. , Sapt. K. 
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An Aeeount of the Principal F\ictB and Thtoritt Relalinfi to the 
Colora and Markinga of Animals. By Frakk E. Beddasd, 
H.A. NeiT York, MacmiUan & Co. 8°. tS.SO. 

Tksrb is siKaiflcance in the number of recent worke involving 
a discusaion of questions of biological philoeophy and a presenta- 
tion of fundamental principles to intellicent non-scientiBc thinkers. 
Starting with Darwin's "Origin of Speciea," a steadily increasing 
volume of this kind of literature has been produceJ to supply an 
intellectual demand, in itself a grateful proof of the re-adjust- 
ment and betterment of the relations between scientists and other 
thinkers. 

Among these newly developed lines ot thought, none is more 
intereetiug than the aigniBcance of coloration in the organic 
world; and none deals with a subject more intrinsically beautifnl. 
The work nader review is an attractive book on an attractive 
snbject. The prees-work is good, (ho type clean and sufiBciently 
large. The four colored plates are a feature which will be much 
appreciated, while the wood-cuts are well selected and well ex- 
eoated, with the exception of the illuBtration of tbe sloth, which 
is little short of execrable. 

The clanification of colors according to their supposed purpose 
is much lew intricate than that adopted by Poulton, and not very 
unlike that of Wallace. A compromise between Poulton and Bed- 
daid would have its advantages. Contrary to the promise of the 
author in tbe introductory chapter, he has used insects almost, if 
not quite, aa much as Poulton in the presentation ot his subject. 
The author says that his book " contains nothing novel," but we 



think that ba to over modest in this, for bis esoeltent seriea of ex- 
periments for the porpoae of determinlni; tbe palatabDity of vari- 
ous animals is both new and very much to the point. 

In the introdnctory chapter the origin of animal coloratiaii to 
explained, and an indication of the anti-Dknrinian trend of lb» 
work is furnished by a denial of tbe fact that coloratloa u always 
in harmony with (he mode of life of the snimaL a queation which 
might still be left «u6 Judice. Albinism Is considered an ladt 
vidual variation, althougb there is much to indicate that it to a 
physiological weakness or dermal disease. Although Hr. Beddaid 
does not touch upon the transmission of acquired characten, per- 
haps thereby showing bis wisdom, he is evidently Inteoarly 
Idmarckian in Lis beliefs. A coraparisoD between Wallara'k 
" Darwinism " and Beddard's "Coloration ot Animals'' would be 
instructive perhaps, but scvely perplexing to tbe general stndent, 
who cares more for ascertaining tbe truth than being av fait in 
theories. Natural selection to apotbeoslxed by tbe former, white 
no author to more persistent in his attempts to minimiielheeffiecta 
of natural selection than tbe latter. Here OKoin middle grooiMl 
would seem more safe. 

Out author concludes that " the InillUnt and varied coloration 
of deep-Kea animals to tot^ly devoid of meaning," a concloaion 
that will doubtless meet with considerable opposition. 

Chapter II., on coloration as affected by environment, to a thor- 
oughly lamorckian chapter with many significant facts. Tiie 
nature and quantity of food is held to mat«rially affect cotoiaUon, 
Uoietnre deepens colors, while a dry climate lightens them, nw 
white of Arctic animato, it to maiDtained. is due to environmeat. 
although tills proposition can hardly be said to be salHtantiated in 
a satisfactory manner. 

In Chapter m., on protective coloratiou, this well-worn but 
never tiresome subject to illostrat^ by a large number of exam- 
ples in much the usual way. Tbe author is surprised at the am^ 
number of green animals frequenting trees. We are iDclioed to 
think tbe numt>er much greater than be admits. For instance^ m 
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Twt moltitade of Urds are green or oUtbccoui, at least dorsallj. 
On tba other hand, tree-frequentiag animals, perhaps a majority 
of them, are better proteoled b;^ a color-resemblaDce to bark thao 
to leaves, and they are certainly so protected. Tbe author com- 
b«ts ben, as elsewhere, tbe eicIuBive or even general agency of 
■Mtnral selection. He confesses that ■* at every step, in fact, in the 
■tody of animal coloration we are met with closed doors, which 
can only be unlocked by keys furnished by an intimate chemical 
mad phyuological knowledge, such as we do not at present pos- 
aees." 

In Chapter IV., on warning coloration, we find the most vala- 
■Ue original feature of the work — tbe numerous ezperimente 
with the palatability of animals, especially insects generally sup- 
poaed to illustrate warning coloration. These experiments, al- 
tiiongh furnishing somewbst contradictory evidence, are in the 
main a valuable oonflrmation of previous ideas. Dr. Eisig's 
theory of warning colors is advocated. He thinks that "the 
brilliant colors have caused the inedibility of the species, rather 
than that the inedibility has neceAsitated the production of bright 
oolots as an advertisement," a somewhat startling If not revoln- 
tkwary idea. 

Chapter V. is on protective mimicry. This ever-delightful 
theme is well handled, although we can hardly repress an in- 
•tlnctive shudder at the iconodasm which seeks to tear down the 
exquisite strncture so heautiruUy wrought by Bates, Wallace, 
Belt, and others, and we hope to be forgiven for expressing a 
perhaps unscientific but deep-seated aversion to this attempted 
daitructive criticism ot the conclasions of tboae whose knowledge 
was gained in the woods and delds rather than in the laboratory 
flr diasectiag-room. 

Chapter VI, treats of sexual aelectioo ; but lock of space forbids 
mora than a mention of this chapter, except to enter a protest 
against the idea that birds do not possess an exalted seethetic sense. 
Hare again the field- naturalist will be apt to agree with Poulton, 
wbo, after presenting a large array of facts, says: " Such facte 



point toward the existence of a widespread emthetic senee in the 
higher animals, " 

The book as a whole is a valuable contribution to the literature 
ot an intensely interesting subject, and will donbtlees be read 
with pleasure and proBt by thousands who do not claim to be 
BCientints. C. 0. NunfHO. 

State Uolveralt;, to** City, towk. 

Handbook of Sehoot Gymtiastia of the Swedish Syttem. By Bab09 
Nils Pobbe. Boston, Lee & Shepard. 

Thb merit of the Swedish system consists in the effort to de- 
velop in a scientific and systematic manner all the parts of tbe 
body. It is not an attempt to make a derrick of the human body 
by the excessive development of a few lifting muscles, nor does 
it aim atdrillswblchmakean attractive show by tbe siosultaneous 
movements of identical parts of tbe body. It discards the old 
rhythmical and automatic movements as being of but little valne. 
The fundamental principles and advice which form the introduc- 
tory portion of this little handbook give this definition,: "The 
aim of educational gymnastics is to develop the body into a hai^ 
monious whole under the perfect control ot the wiD. It is not to 
produce great bulk of muscle, but to cause that already present 
to respond readily to volition, to improve the fUDctional activitx 
of the body, and to counteract and correct tendenciesto abnormal 
development, especially those resulting from ' the artificial life of 
civilization.' . . . Movements are chosen for physical and 
physiological effects, local or general, so that only those exercise* 
are used whose effects are needed, and those are excluded whose 
effects are donhtful or pernicious.'' 

Attention in this country was first called to tbe Swedish gym- 
nastics by the introduction of the Swedish movement-cure. 
Though we derive this massage treatment ftvm Sweden, theJapa- 
nese have practised a similar method for centuries, utilising blind 
people as masseurs. 

This handbook will be of great sssistance to those who have 
studied the system. 
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THE UBRADOR COAST. 
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Sponiman ud ornltbologlsli will be iDEereiited In 
tbe IIR ot Labrador birdi bf Ur, L, W. Turner, 
vblch baa been klndlf letlaed and bcouKbt dovo to 
date br Dr. J. A, Allen. Dr. 8 S. Scudder baa eon- 
tributed tbe Hat of buttarlllra. and Pror, Jobn 
HacouD, ol Ottawa, Canada, baa prepared tbe lln of 
Labrador planta, 

Maab palna baa been taken to render the blbllof- 
repbf complete, and the author la Indebted to Dr. 
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ON THE ABSENCE OF COWS-MILK FROM JAPAN; ITS 

BENEFICIAL CONSEQUENCES.* 

BT ALBXBT 8. ASBinBAD, M.D , NBW YORK. 

One of the moet strikiDg features of that most carious of coun- 
tries, Japan, is the singular scarcity of domestic animals. There 
yoQ will never find the fields dotted with oxen or horses drawing 
the plough ; for the Japanese are hardly acquainted with that 
thne honored tool and symbol of agriculture. Eren to serve 
under the saddle does not come natural somehow to the Japanese 
liorse ; *< a grudging, ungenerous animal, trying to human patience, 
with three movements (not by any mans to be confounded with 
paces), a drag, a roll, and a scramble.*** Horses and cows are 
oaily seen in cities, and on the roads as pack-animals; there are 
no pastures sweet. Silence is here reaUy a striking magnificent 
feature of the rus beatum. The cone-shaped mystic Fusiyama 
rises, dimly seen, in the midst of an awful quietness. No lowing 
herds wind o'er the lea; the barn-yard fowl's is almost a voice 
tktmaniU in deaerto. He reminds the farmer, but only in the 
morning, that, even under these stagnant circumstances, time 
flies. Here and there, however, a dog howls: that is all. 

The animal life of the land is set apart, concentrated, and taken 
eve of, as in a kind of common preserve, a general park or reser- 
▼llion, in the interior of the land ; where it browses and prances 
and bellows and reproduces itself, contaminating as little as pos- 
■flbto that high type of eastern humanity which is now making 
niiy for the baptism of western civilization. 

Bat let me say, in passing, that what the European in Japanese 
fields misses, I believe, more than anything else, is 

* * The music of those silver bells. 
Falling at intervals upon the ear, 
With cadence sweet. ' ' 

I intend here only to speak of one of the consequences of this 
quaint absence of animal features, of something not poetical at 
all, bat practical in the highest degree. The cow, in Japan, is 
not wanted for her milk: otherwise she would lift her voice more 
boldly in the landscape. Milk, being an animal product, falls 
mder the general condemnation which excludes everything that 
has pertained to a living body from the alimentation of man. 
Now. it is true this latter rule has a strange exception, for the 
fiii-tmia of the chase are eaten. Let us not shrug our shoulders 
at the apparent inconsistency; the Oriental mind understands 
Hull, inios it happens that, as Japan may not use cow's milk, 

' Iha Japaneee mothers are compelled by stress of circumstance to 
nokle their babes themselves; and these delicate dwarfs have be- 
eimie the most perfect, the most successful Almoe Matres of the 
worid. 

' Artificial lactation is altogether unknown. The children are 
noUed until the sixth year, and you may hear them ask for the 
tnaat in a language as correct as that of adults. But it must be 
Mid that the mother^s milk is not the only food of the little 

I Japanese. River fish enter for a large part into their diet; after 

I the first year some other elements of general alimentation are 

[ added to tiieir bill of fare. But the mother's milk always remains 

I Ibtfllcil de risitkmce, 

w Imtare and society have endowed this notable mother with some 
and peculiar advantages. Here menstruation returns only 
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a ypar and a half after birth. Moreover, rules dating back to 
time out of mind insure the young mother a long time of especial 
attention on the part of the husband and her whole household. 
The existence of the concubiaate is also, strange as it may appear, 
a considerable relief to the Japanese matrons. All that must tell 
favorably on the health of the children. Even the infantile 
minds find themselves in a wholesome, pleasant medium. No- 
where are children so constantly, so lovingly taken care of. Japan, 
it has been said, is the very paradise of childhood. Nowhere are 
the adults so well qualified to enter into the nascent ideas of the 
infant, to play with him ; for the nature of the Japanese contains 
an extraordinary proportion of simplicity and childishnetis. 

The principal food of the mothers, besides the everlasting rioe, 
is fish, shells, sea* weeds, and other products of the sea. No wine 
or beer enters into the diet of a lactating woman. The great re- 
ward which Japan reaps from this meritorious care of mother- 
hood and childhood is the absence of rachitism. All obeervers 
have referred to the fact, and to the abeence of rachitic pelves, 
which is the consequence of it; hardly any difficult confinement, 
and a very small percentage of deaths in child-birth. Now, I 
think I am not wrong in affirming that the chief and central 
source of these great sanitary blessings is the abeence of cow's- 
milk. 

It is a remarkable fact that Japan, which, according to Dr. 
Brush.' ought to be exempt from tuberculosis, is very far from 
being so. It is probably well known to you, that, according to 
this observer, tuberculoeis passes from the cattle into the human 
organism. In Japan, this disease exists mainly in the upper 
classes where, evidently cow*s milk has nothing to do with it, 
and, where it is easily explained by a systematic custom of close 
inter-marriage, a system of, according to our ideas, incestuooB 
inbreeding, which has endured for many centuries; this is the 
same process by which the disease is developed in cattle, accord- 
ing to Dr. Brush. It seems, therefore, that there is no necessity 
of transmission, and that the human organism worked upon by 
the same causes will show the same effects. Strange to say, the 
mountaineers, who have the most intimate relation with the iso- 
lated Japanese cattle, on their breeding ground, are practically 
free from tuberculosis. There is also an historic fact which goes 
much against Dr. Brush's theory; the cattle were introduced into 
Japan, from China, in the third century, and tuberculosis is known 
to have existed there in that same high-bred class from times im- 
memorial. The aristocratic disease, tuberculosis, was certainly 
commuYiicated to the common people through a very extensive 
concubinate; and I am equally convinced that it was the milk of 
the mothers that preserved the lower orders from destruction. 

Thus it would appear that the absence of cow*s milk, though 
not a blessing in the sense of Dr. Brush, has had in another way 
an exceedingly beneficial infiuence on the general health of the 
race. 

Racial immunities, or the natural resistance of a race to cer- 
tain diseases, are at least partly transmitted by the mother*s 
milk. It is thus, as I said, that this race is free from rachitism. 
And there is another privilege of the same kind transmitted 
through the milk to the suckling. The iodized sea-foods, more 
especially sea-weeds and the fats and oils of fishes, which have 
for so many centuries formed a considerable proportion of the 

> Bee ** The Relationship Existing between Ilaman and Bovine Tuberculo> 
sis," by E. F. BruBh, M.D., Mount Vernon, N. T. Read before the New York 
Academy of Medicine Aprtl 18, 1889 ( V. Y. Med. Jour.^ June 16, 1689). Also 
**0n the Colaoldent Geographical Distribution of Tuberculoeis and Didrj Cat- 
tle,*' by E. F. Brush, M.D. Rvad before the Medical Society of the State of New 
York at Ita eighty-fourth annual meeting (AT. F. i#ed. J'lur., March 8^ 1890). 
Also " Cansangulneous Breeding In Its Relations to Scrofula and Tuberao- 
losis,'^ by B. F. Brush, M.D. Read before the Society of Medical Jurispru- 
dence and State Medicine, March 10, 1890 (Y. F. Med. jQ(v.T«^^'Q3&»HSk^>9iC^ 
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diet of nursing mothers, have without doubt helped to build up 
the racial resistance to their national inheritanee, syphilis and 
tuberculosis. 

In the case of tuberculosis this resistance is so efficient that 
even the child of a tuberculous mother, fed on what might be 
aupposed to be tubt^rculous milk until the sixth year, in the ma- 
jority of cases remains unaffected. Now, if a tuberculous cow*8 
milk transmits the disease to the human organism, why should 
not this tuberculous mother's milk transmit it ? Even we do not 
object to the suckling done by our own tuberculous women, 
which indeed extends generally over but one year, yet their off- 
spring, for the most part, are unaffected by the disease, at least 
in childhood; now it is more than likely that, if there were a 
contagion through milk, its effects would be apparent in the 
children. All these benefits would, of course, be cut off by the 
substitution of a foreign element to the natural means of trans- 
mission. 

While I was in Japan. I conceived an idea quite satisfactory, 
at least to my own mind, of the manner in which the iodized 
food renders its great service to the Japanese race. It is 
generally supposed that the contagion of tuberculosis is com- 
municated by the inhalation of particles of dried sputum dissemi- 
nated in the air. It is my firm conviction that this is not so. I 
believe that these germs of disease are swallowed with the saliva, 
and alter the nutrition through the chyle and mesenteric glands. 
In an organism fed directly or indirectly by iodized substances, 
the poison meets and is neutralized by its own antidote. The 
Japanese mother, as by an instinct, never kisses her child on the 
lips. Indeed, the whole institution of kissing (except in the 
sexual act) is practically unknown in Japan. It is even formally 
condemned because the Japanese know that the kiss is the carrier 
of tuberculosis and syphilis. I have no doubt but that the caresses 
of the sick have added enormously to our own statistics of tuber- 
culosis, and have caused much of the mischief which Dr. Brush 
would attribute to cow's milk. 

I don*t know whether the following has struck any other ob- 
server, or if I am the first to call attention to it. There ia another, 
an occult and insidious danger which Japan escapes by letting 
cow*B milk alone. If they drank it as we do, it is very probable 
that they would drink it as we do, nolentes volentea, mixed with 
a nobler fluid. Now, thanks to the rice plantations, the water of 
Japan is by no means the best of things ; it is even the worst, for 
it is pregnant with typhoid germs, being continually polluted with 
human excrements and swarming with the brood of the distoma. 
Total abstinence from cold water, an inverted teetotalism, has 
been the salvation of Japan. Water is only drunk boiled with 
tea; the boiling kills the typhoid germs and the eggs of the dis- 
toma. 

THE ETRUSCAN RITUAL BOOK > 

BY DANIKL O. BBINTON, M.D., LL D. 

The discovery by Professor J. Krall of the fragments of an 
Etruscan book, written in the time of the Ptolemies, and pre- 
served in the swathings of an Egyptian mummy, is an epochal 
event in archssology and cannot fail to excite the liveliest interest 
in learned circles. It has just been issued by the Vienna Academy 
of Sciences, and in a manner entirely satisfactory to the most ex- 
acting criticism. The mummy bands on which the inscription is 
written are reproduced photographically with the greatest care, 
and the judicious text and commentary by the editor are just what 
are needed, and no more than are needed, to place all the material 
for a thorough study of the document in the hands of the reader. 

The circumstances of the discovery of the mummy and the in- 
scription have been already briefly referred to in Science , Sept. 28. 
The first who noticed the writing was Professor Brugsch, in 1868; 
but he did not recognize it as Etruscan; nor did Captain Burton, 
who published a portion of it in 1879, although that versatile 
writer was the author of a book on Etruscan remains. Professor 
Krall, in February, 1891, was the first to make this remarkable 
identification. 

1 Die BtmakiBChen Mamienbiiiden das AcrAmer Mattonal-museums. Be*- 
ohrleben and henuiigegeben voa Prof. J. KralL Wlen, 188S. In oommlasUm 
bet F. Tempaky. 



The original condition of the book can be restored from its frag- 
ments. It was written on a piece of linen, at least 8.50 meteni 
long, by 8.5-40 centimeters wide. The writing was in columns, so 
that when the linen was rolled, by unrolling it moderately, one such 
column, about 25 centimeters wide, could be commodlously read. 
The writing was done with a reed, and with ink made from car* 
bon, like that which we know as ** India ink,** and which was 
usually employed in ancient Egypt. The letters were firm, clear 
and regular, plainly the work of a skilled caligrapher. The alpha- 
bet is that of a high class of Etruscan literature, — quite apart 
from those degenerated forms which are found in northern Italy. 
It is probable that the original roll was longer than the fragments 
indicate, and therefore that they only represent a fraction of the 
original work. 

The linen on which the book is written is of Egyptian manu- 
facture. But as at the date of its preparation Egypt supplied 
much of the Mediterranean world with the products of her looms, 
this does not prove that it was written in Alexandria. The ques- 
tion must be left undecided ; but there is nothing else Egyptian 
about the scroll. The text contains no names of Egyptian gods 
or personages and no sign of foreign influence. It is whoUy 
Etruscan in language, proper names, and general character, and 
at most may have been an Egyptian copy of an original brought 
from some Etrurian city. 

The text offers twelve columns of about twenty-five lines to a 
column, six or seven words to a line. A number of the lines are 
incomplete, others are lost; but enough remains to offer an excel- 
lent apparatus to study the language. There are a number of 
repetitions, as of set phrases, and ai the beginning of several para- 
graplis the Etruscan numerals are found, applied always to certain 
words of f requeue recurrence. The names of various Etruscan 
divinities, as Nethunsl, Tinsin, Thesan, Usil, Uni, etc., are re- 
peated, indicating clearly that this is some kind of a religious 
work. Professor Krall pronounces it a ritual to set forth the char- 
acter and number of offerings {Opferritual). From certain ar- 
rangements noticeable in the text, I think rather it belongs to the 
class of works on divination, for which the Etruscan haruspioes 
were so famous. 

Something may be added to show the exceptional value of this 
find. 

There is no greater mystery in the whole of European nntiquity 
than that which surrounds the Etruscans. Niebuhr once 8ai<) that 
he would willingly part with a large part of his fortune to be able 
to identify their ethnic relations. Up to the present time, this has 
been impossible. Not a single theory has been offered which has 
proved acceptable. Some of the ancients maintained that the 
primitive Etruscans came from Asia Minor ; Virchow has written 
an article tracing them over the Alps toward the north-east; Dr. 
Isaac Taylor wrote a book to prove they were ** Turanian ; " Bur- 
ton, in his '* Etruscan Bologna,** tore Taylor*6 hypothesis to tatters, 
but did not have better success with his own ; and so on with an 
endless chain of attempted identifications. 

The uniform tradition of the Etruscans themselves was that 
their ancestors came by sea to the shores of Italy, and landed first 
on the west coast, approximately about 1200-1800 B.C. Thence 
they extended over central and northern Italy as a conquering 
race, developing a remarkably high civilization, and finally suc- 
cumbing to the Romans on the south and to the Celtic and other 
barbarous tribes on the north. They had settlements as far as the 
Rhetian Alps, and I have seen in the Museum of Chur, in Switzer- 
land, tombstones with inscriptions in the Etruscan character from 
that locality. It is true, however, that this is not conclusive evi- 
dence; as it is quite certain that some inscriptions in this alphabet 
are not in the Etruscan language. Their alphabet was adopted 
by the Veneti, an niyrian people, and also by the Celts, both of 
whom wrote in it their own tongues, or at least employed it in 
their mortuary inscriptions. As the matter now stands, in spite 
of our possessing over five thousand Etruscan inscriptions, some 
of considerable length and others bilingual, I do not hesitate to say 
that there is not a single word whose meaning we positively 
know. 

A true Etmscan inscription was discovered some years ago on 
the island of Lemnos, in the ^gean 8ea» showing that this sea- 
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farinfl: people had extended their joarneyfl, if not their colonies, to 
that comparatively remote quarter. This interesting relic has heen 
ably worked up by Professor Pauli, who may be said to be at the 
head of living Etruscologists. 

About the time that the Etruscans settled in Italy, a people of 
oloeely similar name, the Tursha, appear in Egyptian history as 
bold invaders and daring warriors. They are mentioned in the 
ioflcriptions of Meneptah II. and Ramses III , and by most writers 
are considered of the same stock as the Turseni, Tyrrheni, Tursci, 
or Etruscans. They were allies with the Libyani*, and entered the 
Fayoom with these in the Ramesside period from the Libyan terri- 
tory to the weftt. Professor Krall accepts this identification, but 
adds the cautious and just remark, that we have no positive knowl- 
edge of the language spoken by these Libyan neighbors of Egypt at 
the time mentioned. Of course, if they were the Tursha, and these 
were the Etruscans, we should see our way much more clearly. 



CREBIATION OF CHOLERA CORPSES. 

BT ALBERT 8. ABHMKAD, M.D., NXW YORK. 

Let roe add a few words to the article of mine, entitled ** Crema- 
tion of Cholera Corpses." which you published Sept. 2. 

I said in the New York Tribune, Sept. 22,* that religious preju- 
dices should not interfere with the enforced cremation of cholera 
corpses. * 

This is what Professor Still6 writes to me about the subject : 
*' In regard to cremation, I have no doubt of its being the proper 
way to dispose of the dead, and that it originated, as all sanitary 
laws did, not in divine command, but in human wisdom derived 
from experience. 

"If the Egyptians had possessed fuel, I have no doubt they 
would have burned their dead, and that the Jews would have 
followed them in this as in most of their sanitary laws, e.g., cir- 
cumcision, unclean meats, etc. Of course, with Greeks, Romans, 
and Christians the doctrine of the resurrection of the dead (most 
distinct, of course, in the last) led to the preservation of inhuma- 
tion. 

. "There are many persons even now who believe in the literal 
resurrection of the actual body, albeit they are at a loss to give a 
reason for this popular belief. After all, I doubt if cremation of 
the dead will become usual. Superstition will hinder it among 
the ignorant, and tenderness among the refined.*' 

There are in the history of the treatment of infectious and con- 
tagious diseases three periods. 

1. There was a barbarous period when every, let us say, leper, 
was considered as outside of the pale of humanity, without any 
right to the sympathy of his fellow-men, only not killed because 
there is a law of the Decalogue against killing. The leper, as we 

> To TBB BorroR of thi Tribun€ : No more lAlutary measures liave ever 
been taken against the spreading of cholera than the burning of the cholera 
corpses at Swinburne Island. It Is evident that as long as the bacillus has 
not been entirely destroyed It will live to flght again. However deep It may 
be buried, at some time it will reach the surface again, get mixed with the 
water we drink, and cultivate itself In the human body. Why then should a 
measure so necessary for our safety be limited to such uncared for bodies as 
those who are found on vessels stationed at quarantine In the bay ? The 
same danger threatens us from the bodleeof those who die in the city. There 
la no use in saying that they will be buried in metallic cofflos. Metal may 
keep the enemy in harmless seclusion for a longer time, but not forever. 
Moreover, metal renders the process of putrefaction slower,'and keeps the 
bacillus which feeds on the corpse longer alive. There is probably no 
difference la regard to the danger arising from buried germs, whether the 
corpse be buried in wood or In iron. Therefore, it Is evidently a duty of a 
board of health which cares truly for the public welfare to enforce cremation 
of all cholera corpses in the city as well as on the ships. Religions prejudices 
can really not interfere with that ; the body reduced to ashes can resuscitate 
as well as the body buried, for it is clear that any oorpee long before the gen- 
eral resurrection of the dead will be reduced to a condition entirely similar to 
ttiat which cremation brings about. Or, if It is only the routine of the ignorant 
that stands in the way, it is the right and the duty of the educated and learned 
to impose by law and by force what Is necessary to the welfare of the whole 
oommunity. If we must bury our corpses, let us at least bury them In the 
noet rational way possible. Wood decays, iron rasts or bursts, but earthen- 
ware Jars are aboolutely impermeable, and even indestmctible. These have 
been used for more than a thousand years by the royalty and higher classes 
of Japaa, and as we are, Just now, teaching the Japanese so much, it is only 
fatr thai, when they are entirety In the right, and have given a great deal of 
thought to the matter, they should teach us something, Umw They pat ver- 
flilllkm with the cadaver ; we might use bichloride of mercury. 



have chosen him as the representative of this class of wretches, 
was condemned to solitude, absolute isolation; if he came bj 
chance within hail of any fortunate healthy brother or sister, he 
had to ring a bell which he was obliged by law to always r^rry 
about him, in order to let them know that somebody was ap- 
proaching; who had no right to approach his fellow-being, and 
whose presence was an involuntary menace of death I These men 
were utter outcasts, enemieH to he kept off as wild beasts are, 
completely neglected ; when they were found dead, their carcasaee 
were buried — that was the only duty which society performed in 
their behalf. 

2. The second may be called the Medissval-Christian period. 
Then something was done for them. In fact everything which 
those dark centuries knew how to do. Misericordias were formed, 
societies of St. Lazarus, etc. Asylums, hospitals were establisbed. 
Of course, the greatest service the men of that time thought that 
they oould render their unfortunate brethren was — prayers, the 
ceremonies of religion. For the aetiology was — visitation of God, 
punished sin, etc. In a time of epidemic the sanitary measures 
consisted in holy processions with banners flying, crosses, candles, 
holy- water; also relics, such as the seamless coat of Treves, a 
thousand ugly images of the Virgin meeting the traveller at every 
step. Have not we -seen here in New York thousands kissing a 
bone? 

8. The third period is the age of reason, the sanitary period, 
when superstition, igpiorance, and fanaticism must be kept in 
check, brought to bay, utterly ignored, in every question of public 
health. We know now what we have to do; there is no excuse 
for not doing it. If, with the knowledge we have, we pander to 
the ridiculous pretentions of those who stupidly try to keep up 
the regimd of the Middle Ages, we are simply criminal. 



SOME POINTS IN CHRONOLOOY. 

BT R. W. MCFABLASm. 

The difficulties met with in chronology are hest understood by 
those who have given most attention to the subject. In ancient 
times each nation was a law unto itself, touching the method of 
counting time or registering great events. 

The Ei^yptians, several thousand years B.C., knew that the 
year was very nearly 865^ days. They, however, dropped the 
fraction and retained only the whole number. It is said on good 
authority that this error of one-quarter was allowed to remain, 
so that by losing one- quarter of a day each year the reasons would 
slide forward around the whole heavens in 1461 years. By this 
slow motion of the seasons through the year, the festivals of the 
gods in like manner would be celebrated in all the seasons, to 
the end that all the gods should t>e honored equally and in exactly 
the same way. 

The Roman calendar was amended by Julius CsBsar, 46 years 
B.C., with and by the aid of an Alexandrian astronomer. We use 
what is substantially the Roman calendar. It would not be 
proper in this place to enter into an explanation of the minutias 
of many points in doubt or in controversy. The immediate cause 
of Caesar's reform was the vicious habit of the pontiffs in calling 
out or proclaiming the beginning of the months in such a way as 
to serve political ends or emergencies. Of course most people 
who are conversant with the derivation of words know that the 
word ** calendar'* is from the Latin calare, to call, or to proclaim. 
As a consequence of the reformation by Cessar, the year 46 B.C. 
was made to consist of 445 days, and is sometimes known as the 
year of confusion. The year 45 B.C., the first of the reformed cal- 
endar, coincided in the main with the year 708 of the city of 
Rome. This is the Julian calendar which was followed in general 
by the Latin Empire, and was naturally adopted by the various 
nations after their incorporation into the Roman dominions. The 
old Egyptian year of 86(4 days was merely transferred to a more 
northern region, and into a far wider territory. It was not till 
long after the conversion of the Emperor Constantine to Chris- 
tianity in the year 820, viz., in the early part of the sixth cen- 
tury, that the proposition was made to couat tK^ ««l»sfi«A.^ai^R»^ 
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the birth of Christ, as the begiDning of the era — the one now in 
oommoo use by ail ChriBtian nationn. 

For ecclesiastical purposes the early Christians adopted in part, 
at least, the Jewish calendar, especially for the feast of Easter, 
the counterpart of the Jewish passover — the 14th of Abib, the 
first month of the year. '* In the fourteenth day of the first 
month at even is the Lord*s passover.** — Leviticus zziii., 6. But 
the fourteenth day did not generally fall on the Sabbath. Some 
churches celebrated Elaster on the fourteenth, and some on the 
following Sunday. This caused some contention, and easily grew 
into a matter of supreme importance for the church. In the year 
825 of our era, the council which convened at the city of Nicaea, 
beyond Constantinople, decided that the feast of Easter should be 
celebrated on Sunday, and that it should be the Sunday following 
the day of the full moon, which should occur on, or next after, 
the 21 st of March. The intention was to fix the time of Elaster 
as nearly as a movable feast could be fixed. The Jewish year 
was luni-solar — twelve months for one year, thirteen for the 
next. 

Ejrly in the fifteenth century the ecclesiastics noticed that the 
equinox w ah slipping away from the 21st of March. The ques- 
tion uas di8cuc>se<l more or less for nearly two hundred years 
before final action was taken. In 1582 the fquinox occurred on 
the 11th of March instead of the 21st. as at the time of the Coun- 
cil of Nicsea, in 825. Pope Gregory XIII., with the aid of able 
coadjutors, reformed the Julian calendar. His object was to 
prevent in the future such diversity of days in celebrating the 
same feast. The change made by Gregory consisted chiefly of 
two points: 1, The skipping of ten days in order to bring the 
equinox back to the 21st of March ; and 2, To arrange an order of 
leap years which should prevent a like divergence thereafter. 
The omitted days were the ten following the 4th of October, 
1582. The day which in the ordinary course of events would 
have been the 5th was reckoned a<tthe 15th of October, new style. 
The Julian calendar, with every fourth year a leap year, is old 
style. Gregory excepted the centCHimal years, decreeing that 
only those which are divisible by 400 should be called leap years. 
The year 1600 being divisible by 4 and by 400 was a leap year in 
both styles. Wherefore the difference between the two styles 
continued ten days for a century after 1000, viz., till midnight 
of the 28th of February, 1700. In new style, 1700, not being di- 
▼inble by 400, was a common year, and the day following the 
88th of February was March 1. But in countries which still 
adhered to the old style, 1700, being divisible by 4, was a leap 
jear; so the day following the 28th of February was the 29th. 
Here there began a di£Ference of eleven days between the styles. 
A like case occurred on the 28th of February in 1800, and the 
difference became twelve days, and will so continue till February 
28, 1900; after which for 200 years the difference will be thir- 
teen days. Russia still adheres to the Julian calendar, and the 
12th of October, 1892, in that country will be the 24th in this. 

The change of style by Gregory looked solely to the future, in 
order to prevent unseemly changes in the time or date of church 
festivals. It did not disturb the past at all, and was not intended 
to do so. As a proof of this, it may be stated that no date 
previous to October 4, 1582, old style, was ever changed by 
Gregory or any of his successors, or by any body of learned men, 
or of unlearned men ; that no writer of history or of chronology 
in any European nation has changed or attempted to change such 
dates from old to new style. The discovery of America was on 
Friday, October 12, 1492, old style. It is so written ** always 
and everywhere and by all." 

It was reserved for the American Congress of 1892, instigated 
by a committee of some ill-informed society, to depart from es- 
tablished and uniform custom, and to declare that the 21 st of 
October, 1892, should be celebrated as the 400th anniversary of the 
discovery. It is a *' consummation devoutly to be wished *' that 
this hasty and ill-advised action of Congress may die a speedy 
death, and that after this year it may never again be thought of 
or regarded in any way. 

The present Pope, in his announcement concerning *' Columbus 
Day," utterly ignores this act of Congress. He says, according 
to current reports in the daily pro8««, that on the twelfth of Octo- 



ber or on the foUowinic Sonday (the 16tb) appropriate services 
will be had in commemoration of the great discovery. It is to 
hoped that some friend wiU oall his attention to the nnaduHnafced 
wisdom displayed on this side of the Atlantic, regardless t/l the 
*' effete monarchies " of Europe. 

England adhered to the Jaliaa calendar till about the In* of 
September, 1752. To be ipedflc, the order of Parliameot %raa 
that the day following the seoond of September of thai year 
should be called the fdnrteeoth, and that the year whieh fUh 
viously began on March 99 thoald begin on January 1, 1752, to 
conform to the Gregorian calendar. Macanlay, Hume, Robert- 
son, and all other hisfeoriuis who have written in the English 
language of events in EngUah history, give the dates in old style 
up to the year 1759. 

In the colonies on this oontinent» planted by the French, Dutch, 
Spanish, and English, each followed the custom of the mother 
country, some using old and some new style. After the Revolu- 
tionary War Ramsay*8 Life of Washington was written. In it 
Washington's birth is given in old style only, viz., February 11, 
1731,— conforming to the English custom of leaving unchanged 
all dates before the change of style. But "necessity knows no 
law ; ** so the conflicting dates of the various colonies were assimi- 
lated by all being made new style, for events occurring on this 
continent. 

Such is a brief account of some points in chronology, which 
account may be of interest to many and may stir op some to a 
more careful study of a much neglected subject. 

Oxford, Ohio. Set>tciDb6r, 1881. 



SOME THOUQHTS ON THE PHTLOGENT OF THE MOLE 

CRICKET. 

BY B. W. DOaAR, FB.D., OOLLaOX PABX, MB. 

I HAVE recently been able to wotk out to some extent the life- 
history of the Northern Mole Cricket, Qrydoialpa borealu. The 
various stages of the insect seem not to have been studied exten- 
sively, or described, before. I have made some observations of 
interest which I have not seen recorded elsewhere, and which 
seem to indicate the course of development in this species. I am 
led to believe that formerly the insect lived npon the sorface of 
the ground, or in natural hiding places, very much like our com- 
mon field cricket, instead of burrowing into the earth, and pass- 
ing all its existence under ground. 

My first reason for supposing a change of habit has taken place 
Is based upon the fact that the larva, before the first moalt, is 
able to jump like the field and house-cricket. (Larvss bot little 
over a fourth of an inch' long were seen to jomp five or six inches 
in the breeding-jars.) They are otherwise Terj actlTa and brisk 
in their movements. After this stage the insect cannot Jomp at 
all, and is very clumsy. It can run rather rapidly backward or 
forward in its burrow, or upon a level surface, but haa very awk- 
ward movements upon an uneven surface. The abdomen is long 
and heavy, especially in the pupa and imaga 

Now this would indicate that originally the mole cricket had 
the power of jumping like most other orthoptera, and all other 
OryUidce, I think, and lived upon the surface of the gxoond, per- 
haps hiding in crevices, or under mbbisli, like the comm o n 
cricket. But having taken to the burrowing habit, and no longer 
finding the necessity for exercising its power of leaping, it 
gradually lost that power, until it appears only in the early part 
of the larval stage. 

My second reason for this conclusion is based npon the habit 
the mole cricket has of defending itself in the b ur row by ejecting 
posteriorly a creamy, viscid substance in large qoantiti** ^^*^h 
rapidly thickens after exposure to the atmoefdiere. 
seems also to have peculiar chemical properties. In t 
is able to protect itself from almost any foe which m«] 
from liehind. and it tights viciously if attacked in fha 
the larva before the first moult does not have the powa 
ing this substance, and this would possibly indicate 
previous stage of its development the mature insect \ 
armed, for the young larva certainly needs protection ai 
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Id later life. This method of defence would not be so effectual 
upon the surface of the ground where its enemy could attack it 
■n; source instead of direct); behind or before, because 
» unwieldy body it would not be able to eject the suheiance 
desired direction suddenly. This, then, appears to be a 
[uired by (he insect since it has taken Co its underground 
bardly probable that it would be provided both with 
II of making long leaps to escape from its enemies, and 
me to eject in large quantities this protective fluid. 
wme rather serious objections to this theory of 
changed conditions and habits. Firat may be mentioned the 
unusual development of the tarsus, fitting it for its underground 
Ufe and borrowing propensities; but it is not unreasonable to 
suppose that the front legs were developed gradually in confor- 
mity with its changing habits. And it is perhaps true that if the 
insect lived upon the ground, it occasionally burrowed for roots, 
or for shelter, and originally had an unusual development of the 
Its carnivorous hnbits may have l>een acquired in contie- 
sequence of its frequent contact with earth-worma, when other 
food was scarce, as there are many other insects which normally 
feed upon vegetable food, that will resort to animal food, devour- 
ing even their own kind, as in the mole cricket, when pressed by 
hunger. 

Second, an observation made by Westwood and others, in 
Europe upon O. vulgaris would seem to weaken my argument 
regarding tiie development of the insect. It is state J that the 
larvae of ihe European spscies, before the first moult, live 
together in one burrow, with the mother cricket, but scatter after 
this moult. I have seen the very young larvae of our species only 
in oonfluement. and cannot say whether iu the natural state they 
would scatter before this time or not. They run about in the 
breeding-cage more before the first moult than afterward. Uow- 
ever, I think It probable that the mother cricket feeds the young, 
St this early stage, as she exercises great solicitude for them ap- 
parently, in other matters, or in time of danger. I have several 
times seen the mother take the young in her mouth when dis- 
tnrlted, as a cat does her kitten, and carry them to places of 
safety. She will also carry her eggs to a new burrow when they 
have been discovered, as I have several times observed. Hence 
it seems probable the young larvw live together under the protec- 
tion of the mother cricket, and would have but little need of a 
protective ejection. But the jumping habit which is chiefly use- 
ful in escaping from their enemies, being confined only to the 
early larval stage, presents a stronger argument for changed con- 
ditions. I may say, however, that neither of these are presented 
as CODclutiive arguments but rather mere suppositions oi sugges- 
4iaiiB, to be followed up by other observations. 

THE SCIENCE OF SMELLISO. 



The greater part of the science of seeing is contained in the 
science of optics, and this is founded upon the theory of undula- 
tions of the ether and the way in which they are modified by the 
media through which they pass. The form of the surface, 
whether plane or curved, as well as the density of the medium 
produces marked effects. 

Similarly, the greater part of the science of hearing is con- 
t^ned in the science of acoustics, and this also treau of undula- 
tions, or waves propagated in air or other gases. It is not lielieved 
In eithercase that solid particles pass from a source to the aensi- 
KTe nerves to produce the particular sensation. 

Why should there not be a science of smelling? The principal 
part of such a science would consist of an investigation of the 
liCitl properties of odors, and might briefly be called 
agy." Is it not highly probable that odors are also propa- 
nndulations of an ether ? And yet we are familiar nith 
le by writers, such as " A grain of musk will 
mm scented for many years. During the whole of the 
iU8t be slowly evaporating, giving out its particles to the 
of air t« be wafted presently out of doors; yet In all this 
musk seems to lose but little of its weight." "The 
'se of smell ot the dog is well known; for he can delect 




the track of his ma=ter long after the trai.-ks have Iwen made, 
which shows that some slight characteristic matter is left at each 
footfall." 

Those who thus speak impart the idea that odor Is matetial. I 
prefertothinkof it as a property of matter, which produces its own 
peculiar undulations; and that the sensalion of odor is produced 
by these undulations in the olfactories. Musk retains Ibis prop- 
erty for a very long time, while some bodies loee it rapidly. The 
man may leave some characteristic matter on the groimd at each 
footstep, but it Is not necessary that particles of tliat matter shall 
pass from the ground into the nose of Ihe dog in order that he 
may track bis master. It is only necessary that that matter shall 
possess Ihe property of sending forth certain unduUtions. In- 
deed, it is not difficult to conceive that ihi- ground itself has im- 
parted to it the property of sending forth the desired unduta- 

Theee facts being assumed, investigations might be made to 
determin? the velocity with which odors are propagated, and 
whether they are subject to reflection, refraction, and interfer- 
ence, and other properties common to sound and light; also 
whether the dilTerent odors are due to dilferent wave-lengths, and 
if the strength and intensity of the odor is due to the amplitude 
of the wave, as in light and sound. The physiological qualities 
oF the olfactories by which they enable one to detect odore of dif- 
ferent qualities and intensities furnish a field for the most deli- 
cate and refined investigation. 



NOTES AND NEWS. 



Pebsonb who are very susceptilile to Ihe effects of gnat-bites 
state that the irritation seems to return on the third day, and in 
those who have exceptionally sensitive skins again on Ihe sixth 
day. Thus the effects ot gnat-biles, or rather ot the poison which 
they instil intoour blood, have acertain analogy with the symptoms 
of intermitient fever. This need, perhaps, scarcsly surprise us if 
we recollect from what materials the juices of the gnat have been 
elaborated. 

^ Herbert M. Thompson's " The Theory of Wages and its Ap- 
plication to the Eight-Hours Question," published by Macmillan 
& Co.. is a timely contribution to the discussion of this vital ques- 
tion of the present industrial crisis. 

— Lovers of birds and flowers will delight in Mias Yonge's new 
book announced by Macmillan & Co. Under the title of " An Old 
Woman's Outlook " she describes out-door life in England as she 
has watched it for bo many years. The chapters are so arranged 
that each shall cover its special month. 

— "Round London, Down-East, and Up-West" is the self-ex- 
plaining title of a new book by Montagu Williams, barrister, author 
of "Leaves From a Life," etc. It will be issued by the Hacmil- 

— D. Appleton & Co. will shortly add to their list of Good 
Books for Young Headers " Along the Florida Reef," by C. F. 
Holder, which is a story of camping and fishing adventures in 
company with a naturalist in Florida. The anthor combines en- 
tertainment and instruction, and bis hook is filled with illustra- 
tion* which will be prized by every young reader who has ever 
visited the seashore, or cares for information regarding fishes, 
shells, and the various forms of marine life. The same firm will 
publish immediately "The Story of Columbus," by Elitabeth 
Eggleston Seelye, edited by Dr. Edward Eggleston, with nearly a 
hundred illustrations by Allegra Eggleston. This book is the re- 
sult of extensive investigations which have been carefully verified 
by Dr. Eggleston. While the book contains all the results of 
modem inquiry offered in the bulkiest biographies, the story is 
here condensed and the material selected with a view to an 
always interesting narrative. To a considerable extent the plan 
of both text and illustrations is like that of Eggleston's " House- 
hold History of the United Stales." "The Story of Columbus" 
will l>e the first volume in a series to be called Delights of His- 
tory, which will be prepared by the same author, artist, and 
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VON DEN LICHTSTRAHLEN KLEIN3TER WELLEN- 

LANGE. 

VON VICTOB SCHUMANN IN LRIPZIO. 

Lanob 2<eit galten die WellenlAngeD zweier Linien dee Alam- 
iniumspectrums als die kleinstpn. Nach den Mes^tungen A. 
Comus betrugen die L&ngen dieser Linien in Angstromeinheiten 
(1 AnKStrdmeinheit = O.OOOOOOt Millimeter) ausgedrQckt, 1860 
und 1852 AE. Fftr beide Linien ist. wie schon tHr die ganze Spec- 
tralregion des Ultravioletten, das menschliche Auge voUst&ndig 
imemp6ndlich. Nur sehr wenigen ist es vergdnnt, das Ultra- 
violett durchs Ocular eines hinreicbend lichtdurchlfissigeD Spec- 
tralapparats ebenso deutlicb wahmebmen zu kSonen, wie die 
mbiderabgelenkte Region des sicbtbaren Spectrums, das, wie 
allgemein bekannt, von jedem gesuoden Auge vollkr'dCtig empfun- 
den wird. Das ultraviolette Licbt lasst sich nur auf einen Umwege 
sicbtbar macben ; entweder projicirt man es auf einen fluoresciren- 
den Schirm oder fixirt es mit Hilfe der Pbotograpbie auf einer 
licbtempfindlicben Platte. 

Das Fluorescenzspectrum kann man direct oder durcb eine 
Lupe betracbten ; in beiden F&llen ISsst es aber an Klarbeit und 
Sch&rfe viel zu wHnscben Hbrig. In frflberen Jabren, wo die 
pbotograpbiscbe Platte dem nassen Verfabren angeborte und die 
moderne Trockenplatte nocb nicbt bekannt war, bat man sicb 
vielfacb des Fluorescenzspectrums bedient, wenn es sicb um Ver- 
sucbe mit ultravioletten Strablen bandelte. Gregenwftrtig, wo die 
Bromsilbergelatineplatte der pbotograpbiscben Beobacbtung so 
ausserordentlicbe Vortbeile gaw&hrt, denkt wobl nieraand mebr 
an die Verwendung des unvoUkommenen Fluorescenzspectrums. 
Die pbotograpbiscbe Beobacbtung bat die oculare aus dem Ul- 
travioletten vollst&ndig verdrangt. Wer beide Metboden gedbt 
bat, wird mir beipflicbten, wenn icb sage: das Fluorescenzspec- 
trum ist viel zu rob, als dass es der exacten Spectroskopie der 
Qegeowart nocb gewacbsen w&re. 

Die moderne Trockenplatte ist gegen die ultravioletten Strablen 
ungemein empfindlich und diese bobe Empfindlicbkeit kommt 
der Spectral wissenschaft ausscrordentlicb zu statten. Zeigt docb 
die moderne Trockenplatte alien licbtquellen elektriscben Ur- 
sprungs gegenQber ibre bdcbste Emptindlicbkeit nicbt etwa im 
sicbtbaren Spectrum, sondern weitab davon im Ultraviolett. 

Pbotograpbirt man das Spectrum irgend eines Metallfunkens, 
so entwickelt sicb jederzeit zuerst das ultraviolett, und erst, wenn 
man Iftnger belicbtet, tritt das sicbtbare Spectrum hervor. Es ist 
aber keineswegs das ganze ultraviolette Licbt, was dem sicbt- 
baren voraneilt. Nur ein Tbeil davon zeicbnet sicb durcb pboto- 
grapbiscbe Ueberlegenbeit aus. A lies Licbt, das jenseits der 
Kadmiamlinie No. 24 wirkt, braucbt zu seiner Aufnabme be- 
trflchUich Ifingere Belicbtongszeit. Die Empfindlicbkeit der 



Platte nimmt von dieser Linie — ibre Wellenl&nge betrlgt 9S66 
AE — an mit der Brecbbarkeit der Strablen sicbtbar ab, und sinkt, 
bei Anwendung grosser Auf nahmeapparate, in der Gegend der Wel- 
lenl&nge 2000 sogar aaf Noll hinunter. 2000 AE dtbrfte demnadi 
annftbemd die kleinste Wellenlftnge sein, die sicb mit den gegen* 
wftrtig am moisten im Gebraucb befindlicben groesen Oilterap- 
paraten nocb beobacbten Iflsst. 

Versucht man diese Wirkungsgrenze mit einem kleinen Appwrat 
zu pbotograpbiren, dann erweitert sicb das Beobacbtunic8geblet 
um eine ansebniiche Strecke, und die gewdbniicbe Bromsilbergel- 
atine erweist sicb, bei binreichend kurzer Focalweite utid gehMger 
Licbtdurcblfissigkeit des optischen Kdrpers, sogar bis zur Wel- 
lenl&nge 1820 geeignet. Dieses relative Qrenzgebiet kleinater 
Wellenl&nge gebdrt nach umfasaenden Versuchen, die icb in> 
Jabre 1890 anstellte, einem Apparat an, dessen Focalweite 180 
millimeters (Fraunboferlinie D.) betraegt. 

Der Umetand, dass das photographiscbwirksame Spectrum om 
so weiter ins Ultraviolett hinauslftuft, je kdirzer die Brennweite 
ist, besagt deutlich, dass der Ort der pbotograpbiscben Wirkungs- 
grenze eine Function der Dicke der Luftscbicht ist, die die 
Strablen auf ibrem Wege zur pbotograpbiscben Platte zn duroh- 
setzen baben. Yersucht man nun, von dieser Thatsacbe auage- 
bend, die Luftschicbt nocb weiter zu vermindem, dann bemerkt 
man zwar, dass sicb die pbotograpbiscbe Wirkon^sgrenze nocb 
um einige Linien kleinerer Well^l&nge entfemt, allein der 
L&ngenzuwachs des Wirkungsbandes ist so unbedeutend, daaa 
der Erfolg die Mdiben und Koeten der Herstellung eines derartigen 
kleinen Spectrograpbeu nicbt lohnt. Es gewinnt sonach den An- 
scbein, als babe man hiermit das wabreGrdnzgebiet der wahmehm- 
baren Licbtstrablen kleinster Wellenl&nge erreicbt. Best&rkt 
wird man in solcber Annabme nocb durcb die Thatsacbe, dase 
das Fluorescenzspectrum ungleicb frdher, bei Wellenl&nge 1852 
verliscbt, und demzufolge zur Beobacbtung aller st&rkerabge- 
lenkten Strablen ganz ungeeignet ist. St&nde uns nicbt die pho- 
tographische Platte, sondern nur die fluorescirende Platte za 
Gebote, so wiirde die kleinste Licbtwelle, die wir nocb wahmeb- 
men kdnnten, nur das L&ngenmass von 1852 AE baben. Man 
siebt bieraue, dass beide Grenzwertbe nur eine ganz relative 
Giltigkeit baben. Aebnlicb der fluorescirenden Substanz, die 
scbon von Weilenl&nge 1852 an nicbt mebr leucbtet, kdnnte ja 
mdglicberweise aucb der pbotograpbiscben Platte die F&higkeit 
feblen, von Allen Strablen, deren Wellenl&nge kleiner als 1820 
iat, einen entwicklungsf&bigen Eindruck anzunehmen. Dieae 
Ueberlegung leitete micb, als icb vor nunmebr zwei Jahren 
eingebende Versucbe mit Strablen des brecbbarsten Ultravioletten 
anstellte, und nicbt obne Erfolg. Es ergab sicb hierbei, dass 
es nur der Mangel an Empfindlicbkeit der damals angewandten 
licbtempfindlicben Platte, keineswegs ungenQgende Energie der 
Licbtstrablen war, die meine Versucbe jenseits 1820 zu keinem 
befriedigenden Resultate kommen liess. Icb gewabrte ferner^ 
dass die Strablen scbon in der das lichtempfindlicbe Silberkom 
umscbliesenden Gelatinehtllle erstickten, ebe sie zur Einleitang 
des Zerfalls dieses Kornes gelangten. Die Gelatine des Platten- 
Qberzugs bildete sonach die Ursacbe meiner pbotograpbiscben 
Misserfolge im &us8ersten Ultraviolett. Die Kenntniss dieser 
wichtigen Thatsacbe fQbrte mich zur Pr&paration einer neuen 
Platte, die sicb in der Folge zur Pbotograpbie aller Strablen jen- 
seits Wellenl&nge 2260 besser eignete, als die vorher benutzte 
Gelatineplatte. 

Die neue Platte verb&lt sicb den Licbtstrablen gegentiber 
durcbweg ganz anders wie die Gelatineplatte. Wenig empfindlich 
gegen alle Strablen des sicbtbaren Spectrums und der weoigerab- 
gelenkten Strablen des Ultravioletten, wflcbst ibre Erregbarkeit vod 
2260 an bis in die Gegend von 1860. Bei 1860 scheint sie, wenig- 
stens alien elektriscben Licbtquellen gegentiber — andere Lichtquel* 
len erzeugen niemals so starkabgelenkte Strablen — die h^chste 
Empfftnglichkeit ftir Lichteindrficke zu besitzen. Weiter nach 
der brechbarern Seite bin sinkt ibre Empfindlicbkeit etwaa, doch 
bleibt die Wellenl&nge 1820, bei der die Gelatineplatte aofh^Srt 
empfindlich zu sein, obne alien hemmenden Eindraok auf sie. 
Krftftig und klar gezeichnet, gibt sie das spectrale Wlrkongabaod 
aucb jenseits 1820. Arbeitet der Spectralapperat mi* efnenift 
Prisma, dann scheint es, als wollten die Lichtmaawn, die dJaeeniy 



October 14, 1892. J 



SCIENCE. 



217 



fAr das mensohliche Auge in ewige Nacht gebtLUteo Strahlen- 
bereiche eotquellen, gar kein Ende nebmen. Mit jeder foUenden 
Region, die man zur Aufnahme einstellt, meint man das End- 
gebiet der kleinsten Lichtwellen zu erreioben. Aber es ist fast, 
als fl5be die kletnste Welle, die tiberbaapt noch photograpbisch 
■a fesseln ist, um so behender ins fernste Uitraviolett binaus, 
je nftber ibr die Fessel der llcbtempfindlicben Platte rdckt. 

Sohon jetzt weist meine neue Platte jenseits 1863 ein Spec- 
tramband auf, dass das gesammte Wirkungsgebiet der Bromsil- 
bergelatine um mebr als das dreifacbe an L&nge tibertrifft, und 
gleichwobl Utost aucb die letzte meiner Auf nab men noch der 
Hoffnung Raum, dass jenseits des Randes ibrer Platte noch pho- 
tognpbisch wirksames Licht existirt. VorlAufig gehdrt aber 
diese letzte Aufnahme, obngeacbtet solch' gtinstiger Aussicht, 
doch demjenigen Gebiete an, das icb gegenw&rtig ab die Orenze 
der kleinsten Lichtwellen bezeicbnen muss. Die Pbotograpbie 
des Nachbargebietes biervon tt^aat zur Zeit,— aus Orunden, deren 
ErOrterung bier zu weit ftibren wdrde, — auf Hindemisse, die sich, 
aofem es l&berbaupt mdglich ist, nicht obne groese Anstrengung 
werden beseitigen lassen. 

Fragt man nun nacb dem Ifasse der kleinsten Lichtwelle 
meiner Ultra violettaufnahmen, dann muss icb leider bekennen, 
dass mir im Augenblick eine bestimmte Antwort bierauf nicht 
mdglicb ist. Wellenlftngen lassen sich im luftleeren Raume, 
an den meine Aufnahmen gebunden sind, nicht so leicht ermit- 
teln wie in der Luft, und die geplanten Messungen der Wellen- 
Ungen des &ussersten Ultraviolelt baben da rum aucb besonderer 
Yorbereitungen bedurft. War es doch l&berhaupt zweifelbaft, 
ob sich die fibliche Metbode der Messung der Wellenl&ngen 
auf den in Rede stehenden Licbtbereicb werde anwenden lassen. 
Meine Vorversuche hierzu gehen zur Zeit ibrem Abscbluss ent- 
gegen, und die mir vorliegenden Resultate berecbtigen zu den 
besten Hoffnungen. Unter solchen Umst&nden kaun icb das 
Blass der kleinsten Lichtwelle, die meine Aufnahmen aufweisen, 
Torlftuflg nur schfttzungsweise und mit Vorbehalt nennen. Es 
dtlrfte dieses Mass 1000 AE nicht diberschreiten, ja eber kann es 
um ein gutes Theil kiirzer sein. 

Der Wellenlftnge 1000 ent^pricht eine aueserordentlich hohe 
Scbwingungszabl des Licbt&thers. Wiihrend die brechbarsten 
Sonnen;itrablen wenig mebr als 1000 Billionen Schwingungen in 
der Secunde ausitlhren, schwingt ein Strabl voo der Wellenlftnge 
1000 in derselben Zeit dreibillionenoial. Mit Schwingungszablen 
so enormer Hdbe hat der Spectroskopiker bisber noch nie zu rech- 
nen gehabt, und gleicbwobl lie^t es nicbt ausser dem Bereich der 
Mdglicbkeit, dass wir Qber kurz oder lang die Wirkungi'n des 
Licbtaethers bis in die t.'iicbste Nabe der Wellenlftnge Null verfol- 
gen werden, wo der ungebeuren Anzabl seiner Scbwingungen 
kaum noch der Massstah des Endlichen gewachsen ist. 



THE SOUNDS OF R.* 
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There seems to be special need for a better understanding of 
the sounds of R. No element of speech ia so variously pronounced 
— in dialects and by individuals. The fundamental organic ac- 
tion from which all the varieties are derived is a f fictional emis- 
sion of breath or of voice between two surfaces in the breath 
channel. Thus we may make an R in the throat, — producing the 
effect which, when prolonged, in called a groan ; or in the guttural 
passage, between the back of the tongue and the soft palate — a 
mode which is dialectically common in many countries. A less 
definite variety is formed between the arched top of the tongue 
and the roof of the mouth. This is common in the United Staten. 
Another — and the normal English form of R — is produced be- 
tween the point of the tongue and the upper gum. This in some- 
Umm modified by inversion of the tongue within the palatal arch, 
ot.hj addition of guttural or of labial contraction. The point- 
toilgiie R is also varied by advancement of the tongue to or be- 
'<ii«en the teeth. In a common English affectation the seat of 
"B k trantferred fron the tongue to the lips, so that R has the 
■onad of W. Of these varieties one may be characteristic of a 
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dialect, another a mere individuality, but they are all effects 
of only one organic action performed at different parts of the 
mouth. 

Another series of R's results from a trilling or rattling organic 
vibration instead of a mere friction of the breath or voice. Thus 
a trill of the epiglottis is heard as one form of R ; a trill of the 
uvula is another and very common one; and a trill of the point of 
the tongue is the regular form of R in North Britain and Ireland. 
The Spanish R has a more prolonged rattle of the same kind. 
The trill has often the effect of a syllable; as in Scotch and Irish, 
where it converts the grammatical monosyllables world, harm^ 
mourn, etc., into the phonetic dissyllables wor-rld« bar-rm, etc. 

These tnlls involve a strong pressure of tnreath and a barsbneas 
of phonetic effect, in contrast to which is a form of R of simple 
vowel quality, without friction or vibration; as in (d)i8e and 
(9)ound, for rise and round, 

A similar vocalic effect is also heard for R wherever it is not fol- 
lowed by a vowel; as in here, care, fire, tttore, tour, are, war^ 
term, first, etc. The syllable-like quality of this sound is dis- 
tinctly felt after the close vowel S, and less distinctly after open 
vowels, because their mouth- cavities differ so little from that 
of R. 

In Early English R was always trilled, as it continues to be in 
Scotland, where most of the characteristics of E^rly English are 
still prevalent. But in modem English the trills have been soft- 
ened away wherever R follows a vowel, until little is left of the 
R but its vowel quality. We are accustomed to the entire omis- 
sion of R in negro speech, where do and sto are all that we hear 
for djoor and aitore ; but in educated utterance there is some pho- 
netic effect left in R even ^^^re it is least manifest. Such deli- 
cate shades of sound aie the didtiuKuishing marks of refinement 
in pronunciation, and they should be carefully preserved by 
teachers and by writers on phonetics. 

In a book recently publi[>hed in England the learner is taught 
that R is silent in such words as farm, serve, lord, prayer, weirdy 
etc. Had the statement been that the sound of consonant-R is 
not heard in these words it would have been correct, but the R is 
certainly not •* silent;" it has a phont'tic effect of its own. soft 
and vowel-like, but a quality wanting which the words would not 
have their characteristic pronunciation. 

That there may be no mistake as to the teaching in the work 
referred to, the reader is specifically told that the words arms and 
lord are exactly the same to the ear aH the words alms and laud. 
Now what is the sound of R which baflSes the discrimination of 
this writer? Let us magnify it, as in a microscope, by prolong- 
ing the elementary sounds. First let us put **alm8** and *' laud** 
under the microscope : — 

a 1ms; lau d. 

Here there is no R; the vowel remains unchanged until stopped 
sharply by the succeeding consonant. Now put **arm8*' and 
** lonl " under the microscope : — 

a (a)rm9 ; lo (a)rd. 

Here between the vowel and the m or d there is interposed a 
gliding connective sound, so that the vowel is not stopped sharply 
by the consonant, but its quality is gradually changed by a lift of 
the tongue, verging towards but not quite retching the position 
for R. This is all the sound that R has, in modem English, be- 
fore any consonant or when final in a word. But it is some- 
thing more than nothing; and something that is essential to 
the correct utterance of any word containing R before a con- 
sonant. 

Among the sounds of R may be reckoned the infiuence of R 
upon other sounds. The mouth cavity for R being very large, any 
closer vowel preceding R is, as it were, stretched at the point 
of junction, so as to assimilate with R. Thus a pure e is with 
difficulty pronounced before H; a pure a is never, in Anglican 
speech, heard before R, but a is ** stretched '* to eh, as in air, 
c)iatr. So, too, o and oo before R have a more o|)en than their 
usual formation, as in old — ore; pool — poor. 

These widened sounds of o and oo are distinctly different from 
the sound of aw ; yet in the book before referred to the words 
slhore and drawer are said to have the same vowel; and the words 
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powMid yore are olimed u identioal in sonnd. Yoar, ihore, mad 
dnwer are thus ■■ phoneticised " into jawer, sfaawer, and drawer. 
These words are, Indeed, orten bo pronounoed in dialectic speech; 
bat the science of pbooetica most be retrDKradinK instead of ad- 
vancing nheo, in an ■' Introductory Science Text-Book," such 
differences can be ignored, and sncb mere negligences cited as 
eiamples of correct usage. 

All short TOwels stop sharply on coneonaat-R, as on other con- 
Kwants, as in parrot, vtry. spirit, sorry, hurry; bnt long Tonels 
take OD the coaaective glide even before consonqnt-R, as in 
ipeary. fairy, wiry, gory, fury. Thus wea(*)rr, fai(>)ry, wi(3)ry, 
•tc. 

The Towel quality inherent in the mouth-cavity of R is that of 
er-ir in her. sir. Consequently, in such words aafirm, yearn, the 
r has tbe effect of lengthening the syllable by making it contain 
two sounds of the same voirel. Let us put the ivords under the 
■licroecope : — 

fl----(a)rmi yeB-.--(»)m. 

Test this further b J analycinc the syllable "word." If the r 
were "silent,'' tbe vowel would be sharply stopped by tbe con- 

KHiant d. Thuj, wo d; but tbe true proaunciatioa of this 

■yllable interposes a glide between tbe vowel and the d. Thus, 
wo Ca)td. 

In forming this smooth tranaitioaa! r tbe tongue is Kligbtly 
lifted from the bed of the jaw; therefore wbea a vowel follows 
tbe r, the consonant sound of the letter is also developed; as in 
feuing = fear -ring There is a tendency among many Bpe«hers 
to finish all open vowels with this lift of the tongue, so that the 
ojoaonantr is inadvertently interpolated between two words, as 
in '' Pennsylvania- r- Avenue, " I saw^it all. " 

Nice distinctions — lilce those which are the subject of this 
paper — are of no importance where mere intelligibility is con - 
oomed; for example, in the speech of the deaf. In such cases, 
tbe widest differ^nc^ may be disregarded, so long at the words 
■re understood. But in the study of phonetics, the moet minute 
vorietiee require to be distinguished, because what in one case 
may be a distinction with but little difference, may in another be- 
ooae a very shibboletb. 

I make no apology for introducing so small a topic to yoar 
attention. In a practical subject nothing is too small to he care- 
tally investigated. The whole organism of speech is hut small. 
and the differences of organic action from which the greatest 
elementary distinctions reentt are, in actual measurement, exceed- 
tagly small. 

The sonuds of R, with all their differences — rough, smooth 
Sntttual, lingual, labial, definite, indeBniie — are only one in 
Und ; and we must recognize them in their faintest as well as in 
tteir most obtrusive forms. 



ON THE SECULAR MOnON OF A FREE MAGNETIC 



A KACiMETio needle suspended so ai to more freely in alt direc- 
ticms will set itself tangent to the lines of terrestrial magnetic force. 
At any particular epoch it will have a definite direction. It wil 
make a definite angle with the meridian, which, measured in the 
bmiEontal plane, is known as its declination, also a definite angle 
wlUi this plane, which, measured in tbe vertical plane, is termed 
ita inclination or dip. About this mean position of equilibrium a 
rariety of small periodic rarintions take place, accompanied at 
times by fitful or iiregnlar oaes, which occasionally become quite 
lespect^ile. Concerning this we shall have nothing to say. But 
tbe needle undergoes another, and by far the largest excur- 
don, requiring centuries for its fulfilment. Since its discovery 
In 1684 by Gellibrand, as exhibited in the secular variation of one 
of Its co-ordinate anglea, the declination, it has been the cause 
of no end of finitlen speoulstion. It has engaged some of the 
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best minds and given rise ta most ingenious theories, but the rid- 
dle is still unsolved. 

As the needle assumes different positions for different e^K 
it gradually sweeps out in space a cone, whose vt 
centre of gravity of tbe needle. Or, if you describe a splM 
having as a centre (he centre of gravity of the needle, apd | 
long the axis of the needle until it intersects tbe splie 
oessive intersections will form some tortuous curve. The gi 
trie nature of this cone, or of this tortuous curve, rei 
investigated. A preliminary analytical attempt wa.^ niiok- ttft 
Qnetelet in 1877. He used fifty years of continuous observationa 
of declinations and dip made at Brussels, and, found that a oona 
of revolution would best fit his observations, the period of a com- 
plete revolution being Q12 years.* Hr. Sohott made a graphical 
attempt for an average New England station, using about fifty 
years of observation. The scantiness of his material prevented 
bim from making any safe deduction as to tbe course of tbe 

To our knowledge, however, no attempt has as yet been made 
for the long series of observation which we possess at quite a 
number of stations. The u^ual custom is to discuss separately the 
S9cular variation of the different magnetic elements, as thoogh 
they were different effects of forces acting, instead of component 
effects. Vfe believe that this, in some measure, is the reason that 
with 10O-300 years of observation no greater headway has been 
made in thn conception of the requirements of the secular- varia- 
tion problem. 

W^ith the view presented of the problem, some oF the intereat- 
ing questions we may ask ourselves are : Will the orbit described 
by the north end. say, of the needta, be a closed curve or approx- 
imately so7 That is, will the needle at the end of a certain period 
assume the same direction that it had before, and again sweep 
over the same curve in the same length of time? Or, will the 
needle never return to a previous position, and thus never fulfil 
a secular variation period? If we have sncb a thing as a true 
period, is it the same all over the globe? If we have to deal with 
d^erent periods, as the discussions of declination observationa 
at various stations would seem to indicate, are these local or ind»- 
pendent, and thus belong to different systems of magnetic forces? 
Or, do they but indicate different stages in the development of 
tbe secular variation, whereby either the period itself is a fluctu- 
tlng one, or the orbit consists of several branches or loops ? If 
the secular waves travel from east to west, traversing the whole 
globe, then by making an instantaneous circuit of the earth in an 
easterly direction, shall we find the needle at every station farther 
along In its secular orbit? Shall we find a continuously profcrea- 
sive and consistent motion throughout our survey, thus correlating 
the stations and referring tbe cause to a common origin 7 If we 
find this to bs but roughly so, then by selecting as a base station, 
one where we have a long series of observations, we may with the 
aid of the shorter series at other stations, by adopting a time-co- 
efficient determined from a comparison of the curves, attempt to 
answer some of the questions propounded without waiting until 
centuries have given ns a complete period ? Finally, what is the 
law of force acting upon the needle to cause it to describe ita 
orbit? 

To carry on a stndy of the secular variation to the best advan- 
tage, it would be highly desirable that at all stations where we 
have a tolerably long series of obiervations they be put in the beat 
shape poisible by one familiar with the subject and the station. 
It would then be an easy matter to establish secular variation 
stations all over the globe, where future otMervations might be 
made. This would mean simply the inauguration of a grand 
scheme, the fruits of which mi^ht not be seen for centuries. 
While such a gathering of material has already been made for 
many stations, there is, however, abundant material left, 

Tbe first station selected for discussion is London, where we 
have the beet series of objervation^ of both elements. Tbe de- 
clinations date with Boroughs's In 1580. They can be rep re aented 
(within their probable error) by the following formula, derlTod 

■ See BoUatiDS d* raoadf mis raralo ds solenoM •la. da Bmxallsi,flBaa^ 
uie, IBS aarls, T. ilv. 

• Sa« C B. Caul and GeodaUo Burvar Raport lot ISBBi App, ROb t, p. n> 
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P= +6.M« + 17.76" 8io [O.?" ((- I860) + 119.7"] (I). 

± .10 ± .81 ± .2 

When D aUDdd for ths declioatioD at aay time t, poaitive wben 
= angular motion in one year. Tbe Jif- 
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femners between the obeerved and compnted values would oeem 
to Indicate a fluctuating smaller period of about 80 years, having 
a variable parameter of about }". Somewhat similar results were 
found at Paris by Hr. Bchott, and at Cbristisula by Professor 
Weyer. No attempt was made at present to eetablish this second 
term, it lying within the probable error, which for a computed 
result Is ± 20'. 

"nie inclinations dale with Norman's in 1576. The observations 
between thisdnle and 1891 can he represented by the following 
f ortnula : — 



Where /= Inclination at any time t and the period involved, 314 
jeara — apparently the same as for (1). 

The probable error of a computed value is ± 10', which, con- 
sideriuK the material, is satisfactory. Both (1) and (3) apply to 
latitude bl" 80' and longitude 0° 07' west of Qreenwicb. The 
mesin of the Oreenwich and Keiv oheerrations was taken to ap- 
ply to this station. Comparing (1) and (2), a remarkable result 
peculiar to this station will be noticed — that the epochs are prac- 
tically complementary, beoce the following approximate relation 
between the declination and dip can be found : — 
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Where J = /) - 6.8* and < = J- 70.40. 
Ftom (1) and (8) the following results are obtained : — 

Declination. Inclination. 

Amount. Time. Amount. Time. 

Haximnm 84.0° W. 1817.S 74.4° 1688.5 

Hfnlmum 11.6° E. 1660.4 '66.4° 1M6.7 

Range 85.60 9.0" 

1689 1 ,„,, 1560 j 

IfiOOf 
l»7«t 

From which it a^wan that for London the mean declioAtion 
takea place about the epoch of maximum and minimum incllna- 
tltm, and moe versa. 

With the aid of rormnla (I) and (2) the curve deacrlbed In space 
br tbe north et>d of a free magnetic needle was now accurately 
oooatiucted and graphically exhibited. It was shown that the 
fiiat apfooziaation of the curve could be token aa a spherical 
ditpae, the period being about 900 yean. For Paris, a similar 
iMoIt was obtained and exhibited, using prorislonal formnto. 
For both stations the curve lay to the greater part west of tbe 
true meridian, and the direction of the motion (standing at the 
eontan of the needle and looking towards the north end) was that 
vt tbe hands of a watch, or opposite to that of the earth. A 
longh survey was then made of the globe in an easterly direction 
approximately in the latitude of London, and elucidated by a 
diagram. It was found Ibat the needle was farther along in its 
sacnlar orbit at every statloD. The curves for some stations in 
the southern hemisphere were also exhibited. 

nie ftdlowing conclusions were reached : — 
. Tlie directton of the secDlar motion of the north end ol a 
needle in both hemispheres is that of the bands of 

It if the secular orbit is a tingle cloatd curve, then are tbe 
""yerenl for different stations. 

f the period ia a common one, then must tbe orbit be a 
'fe of two or more loops lying within each other. We 
then, at present, a small loop in America and a larger 
rope. 
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4. That our present feeling is rather that, strictly speaking, we 
have no such thing as a period of secular variation, but that the 
needle partakes of a sort of spiral motion, returning approximately 
to a former position, but never exactly so. 

Future study may possibly modify some of these conclusions. 
The possibilities opened up by such a study as outlined were next 
briefly alluded to, and reference made to a possible extension of 
the well-known Oausaian analysis by the introduction of the 
variable t — time. 

In conclusion, can we not say with Sabine ; " Viewed in itsdf 
and its various relations the magnetism of the earth cannot he 
counted less than one of the most Important branches of the physi- 
cal history of the planet we inhabit." 



LETPERS TO THE EDITOR. 

f'tOorrevotuttnttararefttetliit tobt at britf <u pottblt. Hit wniar'iiwaM 
1 1 <n oil ea*u nvvfi-ad at piroof of good faitft. 
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eommn^iealion milt ii* fumiAed frtt to ann oorrnooHilmt. 

ne editor wiilbt glad to pabtisk ant Qn^riat eonaonant lotth tfu dkarocffv 
of Ihejtmnal. 

On Bioloi^col Nomenclatare, 

I HATE read with interested attention the discussions by bota- 
nists in Science on this subject. Tt would appear that they are 
fully alive to the need of some canons of nomenclature in their 
branch of biology — a need whicb has t>een felt, and supplied of 
late years, by the xoOlogists. 

The nomenclature of botany has always seemed to me to be 
more stable and uniform than that of xoSlogy, for the reason, as 
I supposed, that the naming of new genera and species bas, for 
tlie most part, been reserved to a comparatively few leaders in the 
science; and the same cause has contributed to tbe flxity of bo- 
tanical classiflcatlon, in comparison with the incessant taxonumio 
fluctuations which loOlogy has suffered. 

With the late great Increase in the number of working botaniate, 
the distinction of a small select "caste" of authoritative nameri 
and describers in botany seems to be breaking down, with the 
various good and evil results attending this transfer of power 
from a privileged oligarchy to more democratic rule. 

I think that not improbably the botanists who are now exer- 
olaed over names may examine with much confidence the canons 
of nomenclature lately formulated and rigidly enforced by the 
American Ornithologists' Union. These rules have been found to 
work admirably In practice. They may not be the best possible, but 
on the whole they are the best extant. A number of leaders in other 
departments of lodlogy, besides ornithology, as In mammalogy, 
herpetolcgy, iohthyology, malacology, entomology, etc., have 
found thementlrely available. If sometwoor three of the rules are 
not so acoeptable as the rest, yet It seema to be generally conceded 
that it Is better to abide by them all, than to dissent from the 
code as a whole on account of a few comparatively unimportant 
pointa that may not be liked so well as the rest ate. 

Referring to the excellent article of G. H. Tyler Townsend in 
Science of Sept. IB, it seems to me that the moot points he rolaea 
have all been considered carefully by the ornithologists, who 
have settled each of these qnestltms to very general satisfaction; 
and that the considerations upon which their conclusions have 
been reached are entirely applicable to the botanical questions in- 
volved. 

I wish to say a word respecting the somewhat epigr*mmatio 
rule, "once a synonym, always a synonym," for the form of 
which I am measurably responsible, if I remember rightly. Like 
any other curt sententious saying, the rule is, as I perceive by Hr. 
Towneend's remarks, liable to be misunderstood. There is no 
question that, as he correctly says, "If a form which bad been 
described and then thought to be the same aa some other species, 
is later proven to lie a valid species, the name originally proposed 
should stand." Certainly it should. That is not the appUcation 
at all of the phrase "once a synonym, always a synonym;" and I 
never heard before of its application to the case Mr. Townsend 
adduces. What the apfaoriem really means is beet illustrated h; 
a concrete example: 

Let there be a genua Smithia in botany. I^et a genus Joiu$ia 
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and signifioaDoe of laDguage. In this part of the work we must 
find the chief interest in the fact that we have an attempt to 
theorize as to the origin of speech from the standpoint of its be- 
ginning in the lower animals, rather than from the standpoint of 
its more developed conditions in man. The study of language 
hitherto has been to reduce human language to its lowest and 
simplest form. Mr. Gamer for the first time attempts to develop 
language from its simpler conditions in the lower animals, and if 
Mr. Gktfner*8 conclusions differ in some respects from the ideas 
that have hitherto been in vogue, it is not surprising. 

On the whole, the work of Mr. Qamer is extremely interesting 
and suggestive. As a piece of book-making it is open to criticism. 
It is sketchy ; it is not very logically arranged, containing a mis- 
cellaneous mixture of observations on the intelligence, habits, 
gestures, affections, and general mental attributes of monkeys, 
some of which are new, but most of which are not especially new, 
and have little relation to the subject of monkey speech. The 
observations on the actual speech of monkeys, which is of course 
the really valuable part of the work, fills only a small portion of 
the book. We must look upon this volume and the work it de- 
scribes simply as an outline sketch of the beginning of a series of 
results which may be carried to a successful issue in later years. 
The thanks of science are certainly due to Mr. Garner for open 
ing to us a new line of research and a new realm of suggestive 
thought. H. W. Conn. 

Outtines of Zoology. By J. Abthur Thomson. Edinburgh and 
London, Young J. Pentland, 1892. 055 p. 111. 

Fob some years now there has been no text-book of zodlogy in 
the English language at all adequately representing the present 
state of the science, and at the same time of moderate cost. The 
cost of Glaus and Sedgwick is high ; the translation of Lang must 
remain incomplete till the original shall be finished; Lankester-s 
promised book still delays its appearance; Packard is out of date, 
as for that matter is Glaus and Sedgwick ; and the college teacher 



who wishes his stndenCi^ to have a good reference book m Okfjir 
possession hardly knows where to turn when the said 
combine a comparative ignorance of Qerman with thiii|f- 
pocket-books. Under these circumstances, the prospect afloidaC 
by the announcement of Mr. Thomson's book was distinetij «fe»- 
tractive. , 

It may be said at the outset that the book to a large extfnft v^ 
sponds to favorable anticipations. Mr. Thomson, while aol oaadl 
known as an original investigator, has made a record for hlntilf 
in the hardly, if at all, less useful r^e of abstractor and collator 
of the work of others, while his occasional essays and his work 
with Professor Geddes on the evolution of sex have shown him to 
possess an agreeable literary style. The " Outlines of Zodlogy " ia 
an exceedingly readable book, and perhaps the only critidam that 
can be made upon its style is that it occasionally degenerates iota 
flippancy. Professor Forbes was quite justified in making his joke 
about the ** wink of derision *' which Luidia gave him as it passed 
over the side of the boat after breaking off its arm ; but it is hardly 
desirable to waste space in repeating the joke in a text-book. A 
good many examples of this kind might be quoted. 

Mr. Thomson wisely, we think, follows the example of Glaus, 
Boas, and other writers in devoting a considerable amount of space 
to general matters. The first ninety pages of the book are oocu* 
pied with an account of the functions of animals, the meaning of 
organs, tissues, and cells, methods of reproduction, fertilisation, 
segmentation, etc., palaeontology, distribution, and the principlea 
of evolution. Evidently these subjects must be treated in the 
briefest possible way ; but the result is on the whole not una^ilk- 
factory. The first chapter, however, which takes for granttffi a 
knowledge of the meaning of such words as *< cells," for example, 
would be a pretty tough morsel for the average student beginning 
zodlogy without any biological training. Of the remaining OH 
pages (excluding index), 843 are taken up with invertebrates, and 
171 with vertebrates — an arrangement which, for a general text* 
book, surely gives too much space to the vertebrates. 
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Send for 100-page cataloKUe, paper bound, 15 cents; 
oloth bound, 2S cents: supplement. 2 cents. Geo. L. 
English ft Co., Mineralogists. 7^8 ft 78A B'way. N. T. 
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ACK NUMBERS and complete sets of leading Mag- 
azines. Rates Iffw. AM. MAG. EXCHANGE. 
Schohane N V 



RESTORE YOUR EYESIOHT 

Oataraots, ■cars or films can be absorbed and 
panbraed nerves restored, wf tNaac tke knIA 
•r vjUu nisessed eyes or ilds can be oofed bj 
onrli«Rie treafnieRt. '* We prore It." filwn* 
drewi 09BTUiee«« Our lltuMrated puBma/L 
* Home Treatment for XyeS|"fk«e. Doirtmlas It. 
it. **TBBBT«,'*01ensV!aUs.N.T. 



Exchanges. 

[Freeof charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.l 

For Sale or Exchange.— The subscriber would 
like to reoeiTe cash offers, or an offer in exchange 
for the earlier Tolumes of Poggendorf 's Annalen 
and the later rolumes of Silliman's Journal, upon 
the following list: Chenn —Manuel de Conohylio- 
logift. « Tois. Nearly 5,000 figures, some hand-col- 
ored Paper. Paris, 1M9. Edwards.— Butterflies 
of N. A. Srols. Plates liand-oolored. Vol. I., half 
calf Vol. II. in parts. Leyman, Agassis, Hagen.— 
Ills. Cat. Mus. Comp. Zoel. at uarrard. No. I. 
Ophiuridae. No. II., Acalephae. No. III., Asta«)idae. 
An bound in one rolume. American Naturalist. 
Vols. I.-Vil. Cloth. SllUman's Am. Jour, of 
Science and Arts. Third Series. Vols. I.-X. Cloth. 
Binney.— Terrestrial Mollusks of N. A. Colored 
plates. 4 toIb. Stretch.— Zygaenidae and Bomby- 
cidae of N. A. Colored plates. Also a considerable 
library of monographs, reports, and scientiflo 
books, and a large number of duplicates of fossils, 
minerals and shells. B. A. STRONQ, Tpsilanti, 
Mich., Sept., 1892. 

Exchange.— I bare the finest shells of Anodonta 
corpulenta, Cp^, and Suborbiculata, Say, in the 
world. Will exchange for fresh water, land, and 
marine shells, in large or small quantities. Haye 
also for exchange 60 rarieties of fresh water and 
land shells from Spoon Rlrer, Ul. Db. W. 8. 
STRODE, Lewistown, 111. 

To exchange for books on birds or insects, or 
fo back volumes of American Naturalist : Ecker's 
"Anatomy of the Frog,'' Packard's " Quids." 
Guyot's "The Earth and Man." R>okhlirs, "The 
Land of the Lamas," Parker's "Biology." Shoe- 
miJter's " Heredity, Health and Personal Beauty," 
Dexter's "The Kingdoms of Nature." all new. M. J. 
BLROO. 111. Wes. Cfniv., Bloomington, 111. 

For Sale.— About 1087 volumes of the private 
libsary of Dr. Nicolas Le6n, foimerly direct': r of 
the Museum at ^orelia, embracing publications of 
special value for Mexioologists, like those of Bishop 
Zum&rraga (16th century), of Si^uenza y Oongora, 
of Aleman, etc., the Missal of Spinosa, all very 
scarce : manuscripts 00 tie history of Micboac4n 
and other Mexican States, on tbe Tarasco (the 
Indian language of MichoacAn) and several works, 
of which The onlv copy kbown to exist is in this 
ooilectlon. Parties interested in the sale please 
address Da. NIC. LKON, Portal de Matamoras, 
Morella, Mexico. 

For Bxobange— " The Birds of Kansas,*^- Ooss, for 
Qray*8 Anatomy, or Medical Dictionary. Must be 
in good condition. Addresa, J. H. SIMIAN, Buoh- 
tel Oollege, Akron, Ohio. 



Wants. 



METALLURGICAL CHEMIST will give instrae- 
tion in the metallurgy and chemical aaalysia 
of iron and steel . Complete or special oonrsea ap- 
plying to the manufacture of pig irons and fteela, aa 
well as to their uses. Address " METALLURiaiST,'* 
care Scienox. 



A GRADUATE of the University of PennaylTaaia 
and a practical mineralogist of twentv years* 
experience desires to give his services and a aabl- 
net of 86,4 00 specimens, all named, with aboiit the 
same number of duplicates, in minerals, crystals, 
rooks, gems, fossils, shells, archnologloal and ethno- 
logical specimens and woods to any institution de- 
siring a fine outfit for study. The owner will In- 
crease the cabinet to 60,000 specimens in two years 
and will act as curator. Correspondence solteited 
from any scientific institution. J. W. Hortter, 
M.D., Ph.D., San Francisco, Cal., General P. #. 
Delivery. 

WANTED.— A position as soological artist in eoa- 
t ection with a scientific expedition, institution 
or individual investigations. Experienced in mlero- 
scopic and all scientific work. References given if 
desired. Address J. HENRY BLAKE, 7 Prentisa 
Place, N. Cambridge, Mass. 

CHEMIST AND ENGINEER, graduate Oemaa 
Pol3rtechnic, Organic and Analytical, desires a 
Sosition in laboratory or chemical works. Address 
18^ E. 7th Street, New York, care Levy. 

A MAN, 86 years old, of extensive experience, bar- 
ing tbe degrees of A.M. and Ph.D.. desirea a 
first-class opening as a teacher of ZoiJlogy and 
kimlred studies in a college or university. Can 
furnish numerous testimonials or references as to 
success and skill in most modern laboratory 
methods. Address £. W. D., Md. Agr. CoIImw, 
College Park. Md. 
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JOHNS HOPKINS graduate (1802) dealrat A 
position as instructor in matbematioa att^ 

Ehysics. Addresi A. B. TURNER, Johns HopklM 
University, Baltimore, Md. 

A YOUNG MAN, with a thorough training 1 
lytioal Chemistry (including analysis of 
als. food, water, etc ). and holding a diploma 
School of Practical Science, of Tonmto, and 
timonials, desires a position as Analytioal 
or as assistant to suoh. Address to WM. LA 
16 Waahington Ave., Toronto, Ontario. 
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Id treating of each main division of the animal kingdom, the 
anthor begins with a classification of the group and general re- 
nutrhB on its biology and characteristics. Then be takes each 
(dasa in order, and gives an account in some detail of a type-ani- 
mal, followed by notes on olber interesting genera In the class. In 
the smaller classes, the type may be omitted. Finally the embry- 
ology and affinities of the group are discussed. Sometimes the 
orders also are chaTact«ri£ed, espeoially among the vertebrates, at 
otbar times this is unnecessary. 

It Is impossible to mention fully either the good or bad points 
of the book in a short review. It ie very well up to date In most 
respects. R£eum^ are given of important discussions, snch as 
that regarding the origin of the vertebrates, the position of 
Balanof^otmu and other Hemichordata. eto. In most cases the 
treatment of the varioui subjects discussed is impartial to a de- 
gree. We hear something of " anatmlism," " katabolism," "mate- 
neee," "femalenMS," and bo forth, but not too much; and the 
author's opinioni are never dogmatically expressed. On the oppo- 
site side of the account must be placed the fact tliat some pbylo- 
genetically important groups are very inadequately discussed, 
apparently because of tlteir small siie, the Polysoa and Brachio- 
poda, for example. Among the Rotatoria, TVocAospAceni is ap- 
parently not mentioned at alt. A feature of questionable advan- 
tage is the constsntlj recurring tables of resemblances and differ- 
ences t)etween families, orden, classes, and sub-kingdoms. These 
tables undoubtedly present matt«rti in a etriking form, but as 
ODdonbtedly they lead to "cram work" in the case of many stu- 
danto. Perhaps this is the reason for their presence. Hr. Thomson 
i^a that his book is partly intended for medical students, who, 
ior tlw U.D. degree in Edinburgh and other British universitiee, 
■n raqnired to pan sn examination in zofllogj>. It may be that 
tba tables were inserted with a special view to their requirements. 
And still another serious defect in the book is the way in which it 
la mis-illnBtrated by 82 full-page plates of rough diagrams. None 
of the iUuatratioos con be called good, some 



Still, taking the book ^1 in all, it is perhaps the best lecture- 
companion for college students in English at present, and it is to 
be hoped that an American edition may soun be forthcoming. 

JOHM QABDlmB. 
UnlTflnltr ol Colorado, Booldar, Col. 



AMONG THE PUBLISHERS. 
To encourage the use of tlie microscope, which certainly baa 
proved a fascinating hobby for many as well as a most important 
art for all science -workers, the Bausoh & Lomb Optical GoiapaBy, 
Rochester, N.Y., has for some time published a band-book, enti- 
tled " Manipulation of the Microscope" (TQ cents), by Edwaid 
Bausch. That this book has served a good purpose is evidenced 
by there having l>een ten thousand copies sold. 

— In the announcement of new books and new editions for ths 
holiday season of 1893 the eight-volume set of "The Lives of the 
Queens of England." by Agnes Strickland, is foremost in J. & 
Uppincott Company's list. The work is a reprint of the author^ 
lal^t revised edition and contains portraits of the queens of Eng- 
land and numerous other iilnatrations espedally prepared for thie 
edition. Dr. Charles C. Abbott, so well known as a most delight- 
ful writer upon natuie, faaa a volume of bis "Recent Ramblea," 
Host of them were made through the Delaware Valley, the region 
he has made peculiarly his own, but by way of ooatrast we also 
have trips in New Mexico and Arlaona, and a wandering through 
a seaside forest. This is the first one of Dr. Abtiott's books to ha 
illustrated, and it contains nineteen reproductions of photographs 
made by himself. In addition to other important announcement^ 
we note that Mr. W. S. Baker has again laid students of Ameri- 
can history under obligations in tlie " Itinerary of General Wash- 
ington," which with great pains and accuracy he has compiled 
from original sources. The work embraces the period of the rev- 
olutionary war. 
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Dr. T. H. Andrews, Jenerson 
Medical College, Philadelphia, says ol 

Horsford's Acid Phosphate. 

"A wonderful remedy which gave me 
most gratifying results in tlie worst 
forms of dyspepsia." 

It reaches various forms of 
Dyspepsia that no other medi- 
cine seems to touch, assisting 
the weakened stomach, and 

I making the process of diges- 
tion natural and easy. 
Deacripllve pamplilet free on applic»tion to 
BN«t*r4 Chemloal Work.. Provldenrc. B. I. 
Bcwsre of Satistitutes and Imiralioni. 
For Bale by all Druggists. 



ESTERBROOK'S 
STEEL PENS. 

Of SUPERIOR AND STANDARD QUALITY. 
Leading Not,: 048, 14, 130, 135. 239. 333 

Por Sale ftp all SlaHvntrt. 

THE EtTtllMOl STEEL HU M. 



//ea Method of Protarting Property 
from LigMning. 

The Ligbtning Dispeller. 

Price. $20 to $30.— According to size. 

The Patent Lightning Dispeller is a conduc- 
tor specially decigned todissipatetbe energy 
of a liKhtniog discharge, — to prevent iu 
doing barm,— placing something in its pstb 
upon wliich its capacity for caasing damage 
may be expended. 

No recorded case of lightuing stroke hai 
yet twen cited agaiuBt tUs principle of the 
Dispeller, So Far as kDQvm, ttie dissipation 
of a conductor has in variably protected under 
the conditions employed. 

Correspondence solicited. 



AGENTS WANTED. 



The Amertcan Ligbtning Protection Compan j , 

United Bank Buildings, Sioux Cilji, towa. 



CALENDAR OF SOCIETIES. 

Numismatic and Antiquarian Society, 
Philadelphia. 

Oct. 6.— The president. Dr. D. U. Brinton, 
(leecrilied a recent visit to the aboriginal 
jaaper quarries in the Lehigh Hills, Penna;!- 
vania. Two Rilea were examined, in com- 
pany nith the discoverer, Mr. H. C. Meroer, 
and Mr. Charleniagne Tower, president of 
the Board of Managers o[ the Museum of the 
Universitj of Pennaylvania. Tlie pits at 
one site numbered at>oul sixty; at the other 
nearly double that number. Some were 
eiKbty feet in length by twenty to thirty 
feet wide and must have beeo at least twenty 
to thirty feet deep. An enormous amount 
of the material had been excavated and car- 
ried away to be worked into arrow and 
spedr-heade. Quantities nf quarry rejecia 
were visible, and one work-shop site was 
visited. Tbndiscovery of these quarries adds 
greatly to the correct knowledge of the 
archeeology of Pennsylvania. Dr. Robert 
H. Lambom eihibited aud described two 
copper turtles of singular workmanship, one 
from the Casaa Grandes, the other from 
Chirlqui, Central America. Both displayed 
the peculiar character of wire-work in use 
l>y the native copper and gold- smiths. 
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Autumn Wraps. 

ENGLISH BOX COATS. 

French Lone MN4 Mho rt Wra.rB, 

WALKING JACKETS. 

FCR-TRIMnED CLOAIi§. 

Strett, Dinner & Evening Ooetumee. 

FURS. 

BOAS, MUFFS and CAPES, 

Uiak, Aitnchau, PeriUn Lamb, 

Black and Graj Ljiw, Seal, 
Krimmer, Alaika Sable, 

Fur Trimmings to Match. 

SEAL SACSBeTaHD WRAPS. 

NEW YORK. 



THE 



COMPANY. 

98 HLK ST., BOSTON, MASS. 



To the Readers of SCIENCE: ■ '■ 

During the past year it has been founcl possible to enlist the interatt t^ 
scientific workers in the success of Seienee to such an extent that more than eight : 
hundred have promised contributions during the coming twelve niontbt. «NoC 
only are contributions of merit coming in ever increasing numbers from AmeriCM 
scientific men and women, but we are now securing our first contribution^ In Kfejr 
quantity, from abroad. 

We know that this development in the usefulness of Science is appreciated, 
not only from the many kind letters received, which are always inspiring and 
which we wish our friends would mark as at our disposal for publication, but 
from a marked increase in the number of new sub^ribers. 

Science owes its existence to the munificence of two gentlemen, whose names 
we do not feel at liberty to publish, who contributed verynearly $100,000 toward 
the support of the paper in its early years. There is no longer need of such 
liberal subsidizing, but we do need cash subscriptions from all who feel at all in- 
terested in a weekly journal of science in America. 

There is no question that scientists are cosmopolites and that a journal is the 
more useful to them the more it is international in its character. As the result of 
our efforts to develop the use of Science abroad, we have recently published 
articles from V. Ball, Dublin ; Edward T. Dixon, Cambridge, England ; A. H. 
Keane, London ; David MacRitchie, Edinburgh ; Edward Seler, Berlin ; laxac 
Taylor, York ; G. D. Liveing, Cambridge, England; the Marquis de Nardaillac, 
Paris ; Miss Agnes Crane, Brighton, England ; E. Trouessart, Paris ; J. Edmund 
Clark, York ; and have in hand for early publication a number of papers from 
prominent European scientific men. 

To develop this international feature of the paper an enlargement to twice 
its present size will be necessary, and an increase of the price to six dollan. 

If we can secure a sufficient increase in the number of subscribers we can 
promptly enlarge and improve Science still further, but cannot without, as in the 
past the work, as will be seen, has been largely a labor of love. Within the 
acquaintance of each of our readers there must be someone sufficiently interested 
in the development of what we hope is a valuable means of scientific discussion 
to subscribe six dollars, and we urge each and all our friends to do what they 
can to help. If the number of new subscribers is as large as we hope, one-half of 
the enlarged Seienee would be printed and published in London to facilitate 
promptness of publication. 






This Company owns the Letters 
l*atent granted to Alexander Gra- 
bam Bell, March 7th, 1876, No. 
174,460, and January SO, 1S77, 
Mo. 116.787. 

The TranamlBslon or Speech by 
all known fbrms of BLECTBtC 
BPEIAKINO TELEPHONES In- 
fHi^WB the rlffht secured to this 
Company by tbe above patents, and 
renders each IndivlduAt uaer or tel- 
ephones, not ftarnlshed by It or its 
HcenseeH, responsible fbr such uo- 
lawfhl use, and all the conse- 
quences thereof and liable to suit 
therefOr. 



INDEX 

TO VOLUME XVIII OF 

SCIENCE 

is in preparation, and will be 
issued at an early date. 



Form of Subscription. 

N. D. C. Hodges, 874 Broadway, New York : 

Enclosed is check (money order, or whatever it may be) for six dollars, for 
which enter me as a subscriber to Science for one year and thirty-seven weeks, it 
being understood, however, that if the number of new subscribers received jnsti' 
fies the enlargement of the paper to twice its present size, the price being raised 
to six dollars per year, the term of my subscription shall be curtailed /ri? rata for 
the unexpired term. 



Name . 



Address. 
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NEW YORK, OCTOBER 21, 1892. 



THE CAUSES OF INFECTIOUS DISEASES. 

BT HUGO KNOIL, A.M., M.D., FELLOW OF THK AMBRIOAN ACADSMT 
OF MKDICINS, L. PBOFB8SOB OF NXBVOUS DI8KASB8 AKD CLINIOAL 
MEDICINB AT PHILADELPHIA, ETC. 

The real causes producing infectious diseases were unknown 
until the present era. Preventive treatment, where it existed, 
was based upon empirical observations ; and, although the idea of 
a contagium vivum was conceived a hundred years ago, the possi- 
bility of a tangible demonstration of the destructive agent under- 
lying all those zymotic diseases which have so often decimated 
mankind and wiped whole communities from the face of the earth 
was scarcely dreamed of a few decades since. 

To-day medicine may truthfully be called thebenefactriz of the 
human race ; and, though we are but on the threshold of the new 
era, yet enough has been already achieved to prove of eminent 
value to humanity. Only twenty years ago who would have 
thought it possible that so dreaded an epidemic as the Asiatic 
cholera could be prevented from entering a country whose borders 
it had reached, and that the fatal malady when it had once found 
victims in a populous city could be limited to the imported cases 
attacked, and its further progress be halted? Here we had 
cholera at our very doors ; but it could not enter, and a whole 
continent has escaped its deadly visit. In such great centres of 
human industry as New York and Berlin, where thousands of 
strangers daily arrive and depart, a few cases occurred, but the 
ghastly disease was driven oft without its being able to select one 
more victim ! 

Such facts prove the value of the achievements of modem medi- 
chHy and clearly show the immense progress this science has made. 
Tlw question naturally occurs to the intelligent mind — how was 
it possible to achieve what but recently has seemed unattainable ? 
And the answer is — because of the knowledge gained by bacteri- 
ology, this new but all-important branch of modem pathology I 

LelQaglaiice at the recent discoveries and bring before our 
menial ^jetlM principles underlying the study of infectious dis- 
eaMk Aft the boundary of the animal and vegetable kingdoms 
theve ii an imaienBe empire of beings so minute that the naked 
eye oannot tee them, and that the most powerful microscope alone 
doee not anffloe to determine the various species. So difficult be- 
comes here the recognition of the individual 4hat for years the 
moet eminent authorities were in doubt how to classify these 
minute organisms. Are they animals or plants? The weight ef 
testimony has at last decided in favor of the empire of plants. To 
it belong these micro-organisms, of which millions weigh but one 
grain, but which have the power of multiplying at such an ex- 
traordinary degree that, as Cohnheim has calculated, the breed of 
bacteria springing from one germ about fig of a millimeter in 
length and y,^ of a millimeter in thickness, provided the devel- 
opment and multiplication could go on without hindrance, within 
less than five days would completely fill all the oceans of the earth, 
and the descendants of one single micrococcus, whose weight is 
eo little that sixteen hundred millions of them weigh but one 
grain, would within three days reach the enormous weight of 
fifteen million pounds I But fortunately nature has placed im- 
pediments in their way ; they can develop only under certain 
laTorable conditions, otherwise how soon would these diminutive 
Utile beings overpower every living organism ! 

There are two great subdivisions of these microbes, hyphomy- 
etli and ichizomyceti. The first, so-called moulds or fungi, mul- 
tipl^ng mainlj by the aid of spores, are parasites, among which 
are many that give rise to diseases of the skin and mucous mem 



brane, as favus, thrush, etc. The propagation of the second class 

— schizomyceti — takes place mainly by division. Most of them 
have a rod-like form. The Greek word for rod is /3a«n^peov; hence 
the term bacterium. But not all have the same shape, and ac- 
cording to their forms they are arranged in six classes : — 

1. Micrococci, or cocci, with circular shape. 

2. Bacilli, including all rod-shaped bacteria, short or long. 

3. Bacteria proper, as which science recognizes only the shortest 
bacilli. 

4. Vibriones, rods of wavy shape. 

5. Spirilli, forming short, sti£F screws. 

0. Spirochaeti, having the form of long, flexible screws. 

Modern research with positive certainty has demonstrated the 
fact that the activity of bacteria is not limited to the production 
of one kind of processes. While many of them never prey upon 
the human organism, others are pathogenic, i.e., disease produc- 
ing; but the first condition necessary to their development is their 
entrance into the living human or animal body. One class of 
schizomyceti, the so-called septic bacteria, at once begin their 
enormous propagation, when death has interrupted the mechanism 
of life and the organized tissue having ceased all motion is decom- 
posed, decays, ferments, and putrefies. To-day it is a recognized 
fact, undisputed by any authority, that the process of putrefaction 
by which the dead organized tissue returns its constituent parte to 
the inorganic world and thus completes the never-ending circle, 
is caused by the septic microbes alone. Without them there can 
be no decay. AH our disinfectants, our processes of embalming, 
our methods of preserving organic substances by complete exclu- 
sion of air, are based upon one principle — preventing the develop- 
ment of septic bacteria. 

Another kind of these minute organisms gives rise to various 
chemical changes known as fermentations. The process by which 
sugar is changed to alcohol and carbonic acid is due to the yeast- 
plant; when fermented fiuids become acid, this change to the 
vinegar fermentation is caused by another bacterium; that milk 
turns sour a rod shaped schizomycete is responsible for; the dis- 
colorations noticed on potatoes, cheese, boiled eggs, etc., as well 
as the blueish and yellowish tint sometimes assumed by milk, and 
the green and blue color of pus, are produced by bacteria. The 
remarkable incident which has caused so much religious supersti- 
tion, viz., that on the holy wafer appeared a drop of blood, 
simply depends upon decomposition induced by a micrococcus 
{Monadea prodigioBOR, Ehrenberg), and is met with also in un- 
leavened bread. 

But bacteria do not cause only the decomposition of dead or- 
ganic substances, they extend their fiendish power also to the 
destruction of the processes of life of the highest organized beings 

— the human race and the animals nearest to it. 

It would lead me here too far to narrate how the discovery was 
made, and how by patient research and logical reasoning science 
has at last succeeded in determining the true cause of infectious 
disease. Suffice it to say that every zymotic malady — be it 
acute, like cholera, pneumonia, typhoid fever, small-pox, chieken- 
pox, scarlet-fever, measles, whooping-cough, yellow-fever, inter- 
mittent or remittent fever, cerebro-spinal fever, erysipelas, diph- 
theria, etc., or chronic, like tubercular consumption, cancer, 
chronic malaria, lupus, etc. — is due to some special micro- 
organism, which during the process of development and multipli- 
cation in the human (animal) tissues gives rise to the formation 
of ptomaines, — highly organized and most virulent poisons, — 
which in their turn produce the phenomena, the group of symp- 
toms, that characterize an infectious disease. And the more active 
this process of development, the greater the number of the bac- 
teria introduced into the living organism, the more favorable the 
soil presented to them, the more viru ent is the ^tjcyaodll&A^^3u^ 
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more overwhelmiDg the effect ! We thus have an explanation of 
the fact often obeerved that at the beginning of some epidemics, 
especially of such grave maladies as yellow-fever, typhus, Asiatic 
cholera, etc., the victims seized by them frequently die within 
less than an hour after the first symptom has indicated the out- 
break of the disease. 

How diflScult, however, bacteriological investigations are may 
be judged from the following data. Some of the pathogenic 
bacteria resemble each other so greatly that the microscope alone, 
however powerful, does not suffice for their recognition. In such 
cases the suspicious microbes are exposed to the influence of 
various coloring processes; and, as each species evinces a behavior 
difiPerent from that of another variety, the result of the coloring 
tests often leads to the recognition of the species. Hut even that 
does not satisfy the modern bacteriologist. Pure-culture and ex- 
perimental research must be added. After all the microbes 
present in a diseased tissue have been removed, they are spread 
over a layer of beef-tea gelatine, where their development is 
watched under the microscope. If there are several species — sup- 
pose three, though there may be many more — it is soon found that 
on three different spots of the gelatine certain changes are going 
on. While in one spot a peculiar excrescence has formed, in 
another a cup- shaped depression is noticed with the gelatine near 
it dried, and in the third the shape observed is still different and 
the gelatine Burrounding this spot has become more fluid. From 
these various behaviors the expert can probably recognize which 
of the three species is the pathogenic one for which he is looking. 
Certainly in all these researches care must be taken that no other 
micro-organism can enter the receptacle in which the develop- 
ments are progressing; and, as the atmosphere constantly con- 
tains many kinds of microbes, the reader may have some concep- 
tion of the difficulties presenting themselves. 

After the suspicious species has been recognized on the gelatine 
soil, a minute particle is taken from that particular spot, and car- 
ried to another culture-soil, which may again be some bouillon 
gelatine, or agar-agar, or a potatoe-skin, or blood-serum, or any 
similar substance. It may also be noted that the different species 
evince a natural preference for some soil, while they obtain only 
a stunted growth in others. 

In all these processes every instrument used must be aseptic, 
i.e., free from bacteria. Under the precautions mentioned the 
development of the micro-organisms selected from the one spot 
and transferred to a special culture-soil is again carefully noted, 
and if the phenomena accompanying the multiplication and 
maturing in this pure culture correspond with those known as 
characteristic of the species in question ~in the case of an unknown 
species these characteristics must first be elucidated by special 
observations — then the experimental stage is entered. A minute 
particle of the result of the last pure culture is introduced into 
some animal organism, and if there it gives rise to the lesions and 
symptoms of the same infectious disease as that in which the 
bacteria had first been met with, and if later the specific bacteria 
taken from the blood or tissues of the inoculated and infected 
animal again behave under pure culture as the original species 
did, the proof is considered final and complete, and the microbe 
in question is recognized as the pathogenic element of the particu- 
lar infectious disease in which it was found. 

To illustrate, the sputum of patients suffering from tubercular 
consumption contains other bacteria besides the tubercle bacilli — 
the real cause of the fatal malady. A microscopical examination 
even with the application of some color-tests, while for practical 
purposes easily concluded and sufficient, if necessary to be done 
with scientific exactness does not answer every demand ; because 
the species causing glanders, the fatal disease of horses, that of 
tubercle, of anthrax, and of cholera, at some time or other, have 
nearly the same shape. One appears a little thicker, another 
more rounded at one point, a third slightly longer; but, if we re- 
meml)er their minute size, we may imagine how slight the differ- 
ence must be when one is an immeasurable bit smaller or thicker. 
In this instance other color-tests aid the expert; for, while the 
bacilli of glanders take on the coloring without difficulty, those 
of tubercle and of anthrax have to be exposed to its influence a oon- 
liderable time. Then the bacilli of anthrax, after the staiiiiiigi 



easily yield the color to the influence of.acids, but those of taberde 
resist the action even of sulphuric acid, while the comma bacilli 
of cholera soon develop other peculiar characteristics. 

Sputa containing the tubercle bacilli were dried, mixed with 
street-dirt, exposed for months to all kinds of weather, again 
dried, and finally used for the following purpose. Two small 
brick houses were erected in Paris some miles apart, and into each 
one dozen healthy rabbits — A and B — were placed, which all 
received the same food, water, treatment, and attention with this 
difference: into the building containing the rabbits A some of the 
sputum- dust referred to was thrown daily for a week by the aid 
of a pair of bellows, so as to mix with the air in the room. About 
six weeks later all these rabbits had died of galloping consumption, 
while the rabbits B remained in excellent health. 

A bacteriological examination showed the presence of the tubi^r- 
cle bacilli in large numbers in the tissues of the dead rabbits. 
Some of these bacteria, taken for pure culture, were later again 
introduced into the tissues of other animals, and again caused the 
outbreak of consumption in them and their final death. 

The specific microbes of a great number of infectious diseases 
have been discovered, while in others the investigations are siill 
being carried on. For the purpose of diagnosis this discovery is 
of the utmost import, as the presence of the specific microbes in 
any disease ac once determines the true nature of the latter. 
Then by a careful study of the conditions of development of these 
bacteria valuable information has been gained, which has proved 
useful for the purposes of prevention. Thus in consumption we 
know, if the sputa of tuberculous patients are destroyed, and if 
the milk and flesh of animals suspected to be affiicted with the 
disease are thoroughly boiled, that the danger of infection from 
them disappears. In the same way we have learned that the germs 
of cholera are not propagated by the atmosphere, but that they 
must be swallowed to penetrate into the intestines where alone 
they can mature, multiply, and produce the disease. The 
knowledge of these facts enables us to prevent the spreading of 
the epidemic. 

A study of the behavior of the bacteria of decomposition has 
led to the application of modern asepsis in surgery. A wound 
that is thoroughly impregnated with a disinfectant, i.e., with a 
remedy which destroys all such microbes, need only be protected 
against further contamination to insure its healing by first inten- 
tion, meaning without the development of pus. Many serious 
operations which were indicated and which would have saved life 
years ago, while not presenting in their execution special difficul- 
ties to ihe experienced surgeon, could not be performed because 
the immense pus-discharge which would have followed them 
would have proved exhausting, and have brought about the death 
of the patient. Thus it was with operations on large joints, with 
injuries affecting the abdominal organs, and with lesions of some 
of the serous membranes, as the pleura, etc. To-day these opera- 
tions are performed under the strictest aseptic precautions; the 
hands of the operator and those of his assistants, every instrument 
and appliance to be used, the external surface above the seat of 
the parts to be operated upon —all are ditsinfected and kept free 
from bacteria. The operation ended and the bleeding arteries 
secured with aseptic catgut, which is later absorbed, the parts 
concerned are completely disinfected and the dressing applied, 
which, impregnated with material that would prove destructive 
to any micro-organism entering it, is also calculated to exclude 
the atmosphere. The result is surprising. In many of the most 
serious operations, those on the brain included, the dressing often 
is not renewed but allowed to remain for a week or longer, and 
when finally taken off the parts underneath are found to have 
healed without a drop of pus having ever been present and with- 
out the temperature of the patient having ever ascended above 
normal, thus demonstrating the at>sence of all wound-fever, once 
so dreaded. Hospital gangrene, erysipelas, and puerpural-fever 
to-day are almost unknown. And this remarkable achievement 
is due solely to the results of bacteriological studies I 

At the present time the most prominent investigators, the oele- 
hirated Koch in Berlin at tfaeir head, are endeavoring to find the 
proper lemedieB with whkdi to antagonice the action of patho- 
geoio faacterift. Tht(f an tirylng to diaooTer a ptomabie which 
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will neutralize the effect of the pathogenic ptomaine producing 
each infectious disease. To relate here the details would carry us 
too far into the domain of organic chemistry. I may indicate, 
however, one other method, which, while having the same object 
in view, promises great success. Take, for instance, tubercular 
consumption. There are some animals that cannot be inoculated 
with the tubercle bacilli, because they are protected by nature 
against them. The question is, What substance in the blood — 
we believe it to be in the blood serum, that part of the blood which 
remains after the removal of the red and white corpuscles — of 
these animals prevents the development of the tubercular malady ? 
If that substance can be isolated, the victory is won. Koch has 
taken some of the blood serum of an animal thus protected, and 
by transfusion brought it into the circulation of an animal 
8i)ecially predisposed to and inoculated with the disease. He suc- 
ceeded in thus greatly diminishing the severity of the latter. 

Professor Lister, on returning from his last visit to Koch in 
Berlin, said to the English physicians listening to his report, among 
other things, the following: '* But while my lips are sealed with 
reference to the details, that much may I say, that before a few 
more years are passed the world will stand aghast at the discoveries 
made in Berlin. I have seen rats in the agony of lock-jaw, after 
the sobcutaneous injection of a drop of fluid, within a few hours 
run about in perfect health I '' 

We are undoubtedly on the threshold of a new era, on the eve 
of a revolution, the greatest medical science has ever seen. The 
morning of a bright future has dawned ; the light is ascending the 
horizon, and will soon shed its lustre from the meridian ! 



HOW TO MOUNT BIRDS WITHOUT REMOVING THE 

SKELETON. 

BT ULT8BK8 O. COX. 

To some, no doubt, it will seem useless to attempt to mount 
more than the skin of a bird ; but, having bad some experience 
with both methods, I wish to state what has been my success 
with the new one. The process is about the same that has k)een 
described by others, but the soap preservative is my own inven- 
tion. 

A pair of pointed scissors, scalpel, tenaculum hook, file, wire- 
cutters, several hooks of different sizes made of stiff wire, two 
pairs of forceps, one of the ordinary style and another with about 
one-eighth of an inch of each point bent out at right angles, are 
the tools that should be at hand. A dry poison should be pre- 
pared of one part arsenic and one part powdered alum. An ar- 
senical soap should be made as follows: — 

Group one. 

Dry arsenic. 2oz. 

Cake soap, any good, 2oz. 

Potassium carbonate, ioz. 

Air-slaked lime, sifted, ioz. ^ 

Group two. 

Corrosive sublimate, 2dm6. 

Cyanide of potassium, 2dm9. 
Two or three moth balls, or one dram of camphor. 

Put the first group in a vessel with enough water to dissolve it 
to the consistency of thick cream. Heat and stir until thoroughly 
dissolved. Dissolve the second group in another vessel in cold 
water, and when the first group is about cold stir in the second. 
Pat the soap in well-corked bottles or cans. The cyanide of 
potassium, moth balls, and camphor, are not used for their pre- 
servative properties but to insure the specimens against moths or 
olher insects. 

A quantity of cotton, tow, wire of different sizes, and plaster 
of Paris should be at hand. For trial, select a medium sized 
bird, say a jay or a robin, and clean off all dirt and blood-spots by 
flxst washing in clean water then drying with plaster of Paris. 
With the tenaculum hook catch the white coat of the eyeball and 
with a gentle pull remove the eye. Wipe the socket dry. Re- 
more the other ball in the same way. With a wire, punch 
Ibrough the skull in the back part of each eye-socket and stir up 



the brain well. Fill the eye-socket with the dry preservative and 
stir it into the brain cavity. If careful, the brain can be so well 
poisoned thus that it will dry nicely. Fill the eye-sockets with 
cotton and proceed to the mouth. The forceps with bent points 
are for use in holding up the eyelids while putting in the glass 
eyes. Remove the tongue, and with it as much of the trachea 
and oesophagus as possible. Poison the mouth and throat well \ 
with the arsenical soap, and then sprinkle in a little of the pow- 
der. If there are any evident fleshy parts, chop them a little 
with the scalpel. 

Open the skin from the tip of the sternum to the vent and push 
it back as far as you can conveniently. Remove the large mus- 
cles of the breast, working down to the wing ; this can be done 
with a few strokes. Cut off as much of the loose flesh from the 
legs as you can conveniently. Open the abdominal cavity and 
with a stout hook remove the intestines. All the feathers may 
be protected from blood by taking a piece of tin and cutting in 
one side of it a deep U-shaped notch. The points of the U will 
fit up on each side of the bird. Several sizes of these tins will be 
found convenient. The intestines may be drawn out on the tin 
and removed. Wipe out the cavity with cotton, paint well with 
the soap, and then sprinkle it with the powder. Chop up the 
flesh at the root of the tail, and work the poison into it. After 
having thoroughly poisoned it, fill the body cavity with tow. 
Tow is preferable to cotton because wires are easily passed through 
it. Turn out the neck, remove the crop, oesophagus, and wind- 
pipe, hack up the flesh on the neck, and then thoroughly paint 
the skin and neck with the soap, and sprinkle with the powder. 
Tour success depends on the care with which you put on the 
poison. Prepare two wires, one about six inches longer than the 
bird from head to toe, the other about the length of the bird. 
Pass the long wire into the bottom of one foot, up alongside the 
bones of the leg, just under the skin, through the body cavity, 
up alongside the neck, and out through the skull. Insert the ^ 
second wire in the other foot in a similar way, but allow it to end 
in some of the bones of the body cavity. Place a little cotton in 
the space occupied by the crop, and begin at the neck to sew up 
the incision in the skin. Sew for a short distance, then fill the 
cavity underneath with tow or cotton. Be sure to fill it up well, 
for the parts will shrink some. Continue sewing until the in- 
cision is entirely closed. 

With the bird on its back, spread out the wings and make an 
incision along the bones of each, press aside the skin, and poison 
the flesh well. If the bird is small, the powder is suflicient; if 
large, the soap should be used ; and, when possible, some of the 
flesh might be removed. The bird is now ready to be set up, and 
here the method is no different from others. It will be found 
that, instead of the feathers on the back being displaced and ruf- 
fled, they are nice and smooth. A wire passed through the bend 
of one wing, through the bird and out through the bend of the 
other wing, then both ends bent over, will hold the wings In 
place. 

As to time, I flnd that it takes me about as long to prepare a 
specimen this way as any, but my specimens are very much 
nicer. When the bird is poised, the tail and wings fastened, and 
the glass eyes set, there is little more to be done. 

I have purposely placed some specimens thus prepared with 
some moth-infected birds. They have been there all summer, 
and, so far, are sound. If properly stuffed the specimens do not 
shrink and appear smaller than the original. If the muscles are 
well cut apart, the bird will dry just as poised. The largest bird 
I have tried to preserve in this manner is a great blue heron 
(Ardea virescens), and it dried nicely. I have several owls thus 
preserved In the owls I took the brain out through the eye- 
socket. While large birds can be preserved in this manner, the 
method is better suited to small and medium-sized ones. Warblers 
and wrens, birds with very tender skins, are thus easily pre- 
served. In such small birds as the warblers, only the pectoral 
muscle need be removed, but the others must be well chopped up 
and poisoned with the soap. Specimens for study, not mounted, 
can be nicely preserved by this process, and they are very dur- 
able. 

State Normal Soliool, Mankato, Mian. 
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THE COMMUNAL BARRACKS OF PRIMITIVE RACES. 

BT B. B. PBAL. 

Nowadays, when the doctrine of evolation has taken such a 
firm hold of the scientific world, and the origin of marriage by 
capture is occasionally under consideration, it may not be out of 
place to draw attention to the remarkable communal barracks for 
the unmarried seen over such a large portion of the earth*s surface 
among primitive races. 

Many anthropologists have come to the conclusion that man 
has been from the first a pairing animal, and that the family was 
the primary unit. Mac Lennan, who has given us bo much on 
primitive marriage, has endeavored to show that marriage by 
capture arose from a paucity of females due to female infanti- 
cide, and that some form of peaceful monogamy preceded it. 
But the accumulation of recent evidence tends to show us that, 
after all, Sir John Lubbock*s surmise is possibly correct, i.e., that 
while marriage, or the private right to one particular female by 
any man, arose by capture, this stage of social evolution was 
probably preceded by one of communism, as in a small horde or 
clan. The existence of these singular communal barracks for the 
unmarried, as possibly the relics of such a stage, appear not to 
have been realized by anthropologists, hence it is desirable to draw 
attention to the large stores of information on this question already 
in hand but not utilized. 

Letourneau, in his '* Evolution of Marriage" (in the Contempo- 
rary Science Series), has exhaustively traced for us the early 
stages of marriage and the family among the lower animals, 
showing that it is by no means a peculiarly human institution. 
The various and peculiar forms of sexual association, past and 
present, he has clearly laid before us, but singularly enough has 
entirely omitted all account of these communal bairacks, which 
apparently are unknown to him. 

Under many forms and innumerable names, these singular social 
institutions extend from the Himalayas and Formosa on the north 
to Australia and New 2<ealand on the south ; from the eastern 
Pteific and Marquesas to the west coast of Africa ; and thus are 
found among races now classed as distinct, such as Dravidians, 
Lido-Mongols, Malays, Papuans, Polynesians, Australians, and 
Africans. Taken by themselves, these barracks for the unmarried 
are sufficiently suggestive ; but when we notice that they are but 
one out of many peculiar social customs found surviving more or 
less among all these races, the case is doubly noteworthy, first, as 
evidence of former racial affinity ; second, as an important factor 
in social evolution generally. 

There seems to be internal evidence that their origin preceded 
monogamy, or marriage of any kind, and thus that some customs 
may outlast physical and even linguistic characteristics. As 
might naturally be expected, there has been marked geographical 
variation, not only in the barracks, but in the allied social cus- 
toms, some of which have died out entirely. These customs are: 
Recognized sexual liberty before marriage, pile dwellings, 
head hunting, platform burial, aversion to milk, blackening 
the teeth, the double-cylinder bellows, large canoe war drums, 
tabu, tattooing, etc. Last, but most important of all, there is 
the universal tabu of these barracks to the married woman. She 
is not allowed in or, at times, even near them ; whereas the un- 
married young women and girls are not thus invariably prohibited, 
and in not a few cases are expected to sleep in them with the 
young men. In some races they have special houses or ** bar- 
racks " built for them. 

No doubt much remains to be discovered on this subject; but 
one thing seems to be already certain, that among all these races 
having *' barracks,'* and where juvenile sexual indulgence is viewed 
as a harmless amusement, it was not the ** horror of incest ** which 
drove them to exogamy. With regard to these so called *' bar- 
racks," it is necessary to point out that both in structure and 
function they vary so much that no description of one will cover 
all, except in so far as the tabu against the married woman is 
oonoerned. As a general rule, they are long houses, the recog- 
nized sleeping-places of the unmarried young men, conncil-halls 
d9voted also to guests, and at times skull trophies, the guard- 



houses among head-hunting races, and canoe-houses in the F^ 
cific. 

Among the more civilized Buddhist shans of eastern Asanif the 
'* Chang*' is now a semi-temple, and school-house for boys, tabu 
to women. Among the Abors the '* Mosup,'* 200 feet by 80 or so, 
is the young men's sleeping- house, also guest, guard, and ootmcU- 
house; among the less warlike Miri, the **Deri" is very similar, 
and also the sleeping place of the unmarried young women and 
girls. The Nogas call them *' Pah," and being head-hunters in 
many cases, they are placed at the forti6ed entrances to the vil- 
lages, being, as usual, on piles. The Mikirs call them '* Tarengs,** 
and the Lushais, "Zalbuk;" in both these cases they are the club- 
houses of the young men, and, as in most of the other cases, their 
authority dominates the community, even that of the parents ovw 
their offspring after ten or twelve years of age. Under elected 
heads they control a large amount of communal work, training 
and discipline of youths, clearing of roads, maintenance of fortifi- 
cations, bridges, etc. 

Amongst the GK)uds, Kouds, Kols, etc., the **Damkuria'* are 
the sleeping-places for the young men, boys, and girls, where 
they drum and dance to their heart's content. In Formosa the 
'' Palangkans " are the guest and council-halls, the sleeping-places 
of the unmarried young men, issuing orders, and, as in all others, 
tabu to married women. Among the Battaks of Sumatra the 
** unmarried young men live together in a large house, sometimes 
of two stories, which is set apart for them." All over Papua we 
see the Dupu and Marea in every village as guest, council, and 
skull-houses, the sleeping-places for the young men, and tabu to 
women and children. In New Zealand the *' Wharre Matoro" is 
still **the bachelor's hall or barrack, a Polynesian institution;** 
wharre meaning house, and matoro, '*the advances made by 
young girls to the other sex." In the Louisade Archipelago, the 
Solomon Islands, and till lately in New Hebrides and Polynesia 
generally, th« feature was common, the *^Ti" of the Marquesas, 
200 X 80 feet, tabu to women, being indeed fully developed ere 
marriage was common. Mr. J. Thomson tells us in Proceedings 
of Royal Qeographical Society, Dec, 1884, p. 701, that among the 
Massai, ** the boys and girls up to a certain age live with their 
parents ; at 12 the boys and at 12 to 14 the girls are sent from the 
married men*8 kraal to one in which there are only unmarried 
young men and women. They live in a very indescribable man- 
ner till married.*' So pleasant do they find it that they seldom 
marry till past the prime of life. 

The nomadic Australians are exogamic, and marry by capture 
or exchange ; yet even here we seem to have a relic of the bar- 
rack system. Mr. Brough Smyth tells us that *' the unmarried 
young men have a place set apart for them in each camp." Oirb 
may entertain any of them as lovers till married. A man calls a 
woman of his own clan ** Wartoa," or sister, and cannot marry 
her. Tet connections of less virtuous character which take place 
between them do not appear to be considered as incestuous. 
** Intercourse between the males and females belonging to the 
same clan appears to be regarded without disfavor,** though mar- 
riage is very strictly prohibited between them. Thus the Aus- 
tralians, who (as Mr. Horatio Hale observes) are probably a de- 
generate race, practically live as roving communistic hordes, in 
which *< marriage," or the monopoly of one female of their otoit 
clan is impossible (though sexual intercourse is permitted), a 
'< marriage" being possible only by capture or exchange from an- 
other clan. 

While, therefore, the prevalence of these singular communal bar- 
racks over such a vast area, and amongst such distinct races is a 
proof of great antiquity, their being so invariably tabu to the * 
married woman amounts almost to a demonstration that marriage 
arose by capture. Thus what we now call the '* wife," was the 
private property of the successful warrior. 

As soon as property in captured spoils was recognized by races 
wherein there was sexual communism and hence leas competition 
for females, the right of the stronger warriors to keep their female . 
spoils (as wives) would be less disputed, and we may be certain 
that with the power they would have the desire to tabu to sodi 
females the oommuoal quarters of the (unmarried) young man. 
Nalnsally it is with some zeluctanoe and hesitation that one mh 



October 21, 1892.] 



SCIENCE. 



229 



cepts these com m anal barracks as evidence of a former stage of 
promiscuity, and the universality of their tabu to the married 
woman as proof that ** marriage" arose by capture; but the evi- 
dence all along the line (which is barely outlined here) seems to 
be irresistible. After all, perhaps, when we recollect that our 
ideas of incest, chastity, and modesty were pretty certainly as 
unknown to our remote ancestors as they are to some races even 
in our own day, it does not very much matter whether thi pri- 
mary ** unit*' was the family or the horde; if anything the horde 
ia preferable, 

A feature of the races having these barracks is (as a rule), that 
there are no juvenile marriages. At 18 or 20 the young women 
and at 20 or 25 the men settle down as fairly staid couples while 
yet in the prime of life, and divorces are rare. There are, as a 
rule, no old maids, and until civilized races appeared upon the 
scene, there were probably no prostitutes. Possibly a more ex- 
tended research may reveal traces of the communal barrack sys- 
tem and its accompanying tabu in other countries ; but enough has 
been stated to show that the subject is worthy the attention of all 
those interested in the question of the origin of marriage and social 
development. 

Rajmai P.O., Slbsagar, Asam, Sept. 4. 



THE UTILITY OF VEGETABLE ACIDS IN FOOD. 

BT H. J. PATTERSON. 

Tbchnicallt speaking, a food is generally described as a sub- 
stance supplying material for maintaining the vital processes, 
renewing the waste and forming additional tissues in the animal 
system. It is a question whether it would not be well to broaden 
this definition so as to include those substances which serve the 
purpose of increasing digestibility and assimilation, and of pre- 
venting destructive metabolism. If these substances are not 
worthy of being cla^^sed as true foods, it may be well to class them 
as auxiliary foods. Whether the vegetable acids fall in the first 
class or in the second is still an open question; but they most 
probably t)eIong to that of auxiliary foods. 

The study of the definite character, quantity, and functions of 
the vegetable acids which exist in our foods has received but little 
attention, and consequently their true utility is but little under- 
stood or imperfectly defined. In the dietary of man acid foods have 
generally been considered to simply serve to gratify the senses of 
sight, taste, and smell, promote the appetite, and contribute to 
pleasure. It is well recognized that organic acids occur in small 
quantities in most feeding stuflfs, but in the natural state they are 
generally in combination with bases. In the proximate analyses 
of foods the organic acids fall into that general dumping- ground 
of nitrogen-free extractive matter, and, with the rest ol the mem- 
bers of that class, have until very recently received little or no 
attention. 

It is a common practice in medicine to use vegetable acids to 
cause a decrease in the amount of flesh and to retard or stop flesh 
formation. As^ain, we know that in some cases these acids are 
used to facilitate digestion and to give a general toning up of the 
whole animal system. Some investigators have suggested that 
these acids have certain fuel values closely related to the carbo- 
hydrates, and that their combustion will save the consumption of 
other materials; this would class the acids as a true food. With 
the now almost universal use of silage and brewers' grains in our 
feeding economy with animals, and the considerable quantity of 
acids in the free state which are formed in the fermentation which 
these feeds undergo, it is a matter of considerable importance to 
know the true effect which these acids exert in the animal sys- 
tem, and whether they themselves are foods; whether they exert 
a beneficial influence on other foods; whether they aid or retard 
digestion, assimilation, and tis?ue and albuminoid consumption. 

The investigations which have been conducted bearing upon 
this question have been very few and have not taken up the ques- 
tkm as much in detail as it is desirable or as the matter de<«rves. 
The first experiment * in this line, and the one that brought this 
•al^ect prominently before the author, was where a dog had been 
fed ooosidersble organic acids in addition to his other food, exact 
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records of the amount and composition of the food eaten and 
matter voided kept, with the result that there was produced a 
greatly increased consumption of the albuminoids. H. Weiske 
and E. Flechsig* performed experiments with a rabbit and sheep, 
feeding in addition to ordinary food the calcium and sodium salts 
of lactic and acetic acids; their results varied, but generally large 
quantities of the acids increased the albuminoid consumption, 
while small quantities had the opposite effect. A. Stulser' com- 
pared the different organic acids found in feeding-stuffs and in 
the stomach in the artificial digestion of albuminoids, with the 
rei»ult that most of them have a high value. Acetic acid was 
found to be surprisingly low. We know from the investigations 
of Woehler and Lehmann that organic salts are changed in the 
animal organisms into carbonates and pass off as such in the urine. 
Charles, in ** Physiological and Pathological Chemistry,** states 
that oxalic acid, with animals in normal condition and when ac- 
tive oxidation is going on, rarely appears as such in the system, 
but i9 burnt into carbonic acid and water. 

During the winter of 1891, experiments were made at this sta- 
tion by the author to test the effects of silage in connection with 
other foods on the digestibility of the different constituents and 
on the albuminoid metabolism. The foods used were com- meal, 
wheat- bran, cotton-seed meal, germ feed, and gluten meal, in 
connection with com- silage versus the same foods in connection 
with corn-fodder (stover). The animals used in the experiment 
were two one-year-old, and two two-year old steers. The silage 
contained on the average 1.86 per cent free acid,* and as the two- 
year old steers ate on the average from 20 to 25 pounds of silage 
per day, and the one-year-old steers ate on the average about 15 
pounds of silage per day, this would make about 180 grams and 
100 grams of free acid taken by the steers, respectively, per day. 
The two-year-old steers averaged about 950 pounds, and the one- 
year-old steers about 550 pounds. These quantities of acid are 
only from ^ to i as much as were fed in the experiments of Weiske 
and Flechsig; with the smaller quantities they concluded that the 
acid served to conserve the albuminoids, and with the larger 
quantities to increase albuminoid consumption. 

The average results of my experiments showed that with the 
rations containing the com- fodder 88.7 per cent of the nitrogen fed 
was stored in the body, while with the rations containing the corn- 
silage there was only 26.0 per cent of the nitrogen fed stored in the 
body. From this we gather that even with small quantities of 
acid in the free state, they do not serve to conserve the albuminoids, 
but rather to increase nitrogen metabolism. The acid of the silage 
had a tendency to increase the digestibility of all the food con- 
stituents except that of the protein; this was slightly less digesti- 
ble in the acid ration. 

The experiments performed and the data at hand will justify 
the following summary : 1. Large quantities of vegetable acids, 
either in the free state or combined with bases, will produce an 
increai^ consumption of albuminoids. 2. Small quantities of 
vegetable acids in the combined state and very small quantities 
in the free state have a tendency to increase the digestibility of 
foods and to decrease nitrogen metabolism or conserve the albu- 
minoids. 8. The vegetable acids may, in some oases and to a 
slight degree, serve as conservatives of carbohydrates through 
their own oxidation. 4. That exclusive or excessive feeding of 
very acid foods, such as silage or brewer*s grains is detrimental 
to the animal, and causes a waste of the nitrogen or albuminoids 
of the food and of the animal body. 

Ck>U«ge Park, Md., Oct 8. 



On Tuesday, Oct. 18, there was opened a telephone line be- 
tween New York and Chicago. The length of the line is 950 miles, 
which makes it nearly twice the length of any previously in regu- 
lar operation. Professor A. Qraham Bell was present and easily 
conversed with one of his early associates in telephonic work, who 
happened to be in Chicago. The formal opening of the line was 
made by Mayor Qrant of New York, who conversed with the 
Mayor of Chicago at the other end. 

* Journal f. Landw, 87, pp. 19B-S84. 
" Landw Venaohs., 88, pp. 187-879. 

* PrlndpaUy aostio and laotio adds. 
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BRAIN AND SKULL CORRELATIONS. 

BT 8. V. OLEVENGEB, M.D. 

The sizes and shapes of skulls afford only unsafe anthropologi- 
cal and psychological generalizations. While the broad, the long, 
and the round heads are characteristic of certain races, they are 
even le^s invariably so than that the Mediterraneans are black- 
haired and the Norse are ** tow-headed." 

Heretofore crania have usually been studied as though it were 
possible to detach them from everything else in the universe. 
Their relationship to the contained brains, the phylogenetic and 
embryological development of the brain and skull together, and 
the influences of the one upon the other, have had but the most 
superficial consideratioo. The vast store of facts afforded us by 
modern biology, undigested and disjointed though they be, will 
yield unmistakable results if properly considered in relation to 
cause and effect association. 

Every comparative anatomist has called attention to the occi- 
pital position of the foramen magnum of the lower vertebrates, 
and the tendency of this foramen to occupy a position farther 
forward in the ascending scale of the mammalia, until, in the 
primates, it is near, or at, the centre of the base of the skull. 

In the Journal of Nervous and Mental Diseases, April, 1880, in 
an article entitled ** Sulcus Rolando and Intelligence,*' I called at- 
tention to the different positions occupied by this fissure in differ- 
ent brains, showing that the sulcus of Rolando was placed farther 
backward in the adult than in the younger animal, and that it 
formed the posterior boundary of the frontal lobe, which, devel- 
oping as the intelligence was greater, pressed backward upon the 
parietal and occipital brain, causing the cerebellum to be covered 
by the cerebrum; the lesser size of the frontal lobes allowing the 
brain to fall forward in its case, leaving the cerebellum of quad- 
rupeds uncovered, and this same pressure from before backward, 
projecting the temporal from the occipital lobe, and the temporal, 
finding more room below, curled under and forward in its growth 
and forms the fissure of Sylvius. I also noted that this crowding 
backward of the frontal brain as it grew larger affected the de- 
velopment of the skull, and as the tendency of the animal to 
assume more and more the erect posture balanced the head upon 
the more perpendicular spinal column, that the spinal cord neces- 
sarily assumed less obliquity of junction with the brain base, 
until, in some men, the angle of the cerebrum and medulla ob- 
longata is 90 degrees. At the same time, the forehead, by press- 
ure of the brain from behind, had a tendency to become more 
prominent. 

At a meeting of the Chicago Academy of Medicine, March 18, 
1891, when a number of convict skulls were being examined, I 
reminded the FeUows present of the publicatioii mentioned, and 



stated that if this lessened ohliquity of the medulla could be ac- 
cepted as an index to the greater intelligence of animals, there 
might also be an oeBeous adaptation of the occipital bone to the 
angle formed by the medulla and brain. I therefore arranged the 
skulls in a series from greater to less angularity of the basi-occipi- 
tal or basilar process, and was assured by Drs. Lydston. Williams, 
and Talbot, who were familiar with the histories of the individuals 
wh(Ae skulls were thus arranged, that this estimation of their in- 
telligence was a very good one. With a pardonable desire to 
fully establish my priority to this announce nent, I will mention 
that there were present Drs. Lydston, Talbot, Moyer, Kiernan, 
Stillman, Lagorio, Zeisler, Pynchon, and Williams at this March 
13. 1891. meeting. 

The exterior surface of the basilar process, unless compensated 
by differences in diploe thicknesses or in some other way, should 
give a corresponding inclination to the pharynx at the junction 
of the basi-occipital .with the body of the sphenoid, and as many 
thousand observations would be needed to establish relationships 
of this kind, I have concluded to ask laryngologists and others 
who have occasion to frequently examine throats, to keep records 
of pharyngeal appearances and other data, from which deductions 
may be made, as follows : — 

1. Inclination of posterior pharynx. 

First degree, approaching the obliquity found among quadru- 
peds. 

Second degree, obliquity less than first and greater than 

Third degree, upright basilar process, or nearly so. 

For the present, t^ least, more divisions between perpendicu- 
larity and the horizontal can scarcely be made in the- living per- 
son, owing to muscular, mucous, and other coverings varying in 
thickness, enabling rough estimates only. A separate set of ob- 
servations should be made upon skulls, where snf9cient was known 
of the history to form an estimate of intelligence, the baee for 
mea<«urements being the same as with Camper's angles. 

2 Shape of skull — brachy cephalic, dolichocephalic, meto- 
cephalic. 

8. Size of skull, large, medium, or small for the age, height, or 
sex. 

4. Intelligence. 

5. Education. 

6. Camper^s angle. 

7. Other information not included above, as to disease or injury 
affecting skull or brain, criminality, insanity, etc. 

The correlations should be accepted as inter- dependent and not 
disconnected. For example, instead of intelligence being indicated 
by a high, wide, bold forehead, there may be hydrocephalic 
idiocy, and, generally speaking, we may sum up some cranio- 
cerebral peculiarities thus : — 

1. The more erect position tends to move the foramen magnum 
forward. Increased intelligence and erect ness are generally, but 
not invariably, associated in animals, so the position of the fora- 
men alone as an index has a restricted value. 

2. The frontal brain-growth is always associated with increased 
intelligence, and this development crowds the sulcus of Rolando 
farther back and pushes the medulla oblongata and pons Varolii 
into a more and more upright position, provided the brain-growth 
is greater than that of the skull, for a roomy skull may afford ex- 
pansion and allow the primitive obliquity of medulla and occipital 
bone to persist. 

3. The adjustment of the skull to its contents is a complex 
matter, but may be better understood by relating cause and effect 
as acting upon both more or less simultaneously, particularly with 
regard to the differences in hardness and developmental changes 
in both. For example, the beaver's skull and brain seem to have 
kept pace together so as to render convolutions unnecessary, and 
the beaver is an intelligent animal. The brain of Professor Leidy 
was highly convoluted, and appears to have been rendered so by 
his cerebral t)eing gpreater than bis skeletal growth, and this would 
seem to have been a family peculiarity, for his brother's braiQ 
presented a similar appearance of crowded convolutions. 

4. When a juvenile retreating forehead has gradually been re- 
placed in an adult by a more perpendicular one, through edaca- 
tkm aoqoired later in life, then the frontal brain may ha^e crowded 
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and formed more numerous convolutions and fissures in conse- 
quence, but the pharynx may not be changed from the original 
inclination. 

6. The softer brain is likely to undergo more rapid changes than 
the harder skull, either in the evolution of species or the indi- 
▼idual, and the mere cranial conformation may or may not, 
therefore, be an index to brain area and intelligence, and what- 
ever changes may occur in the skull due to brain increase have 
reference more to enabling the brain to find room in the cranium, 
so that a higher forehead may render the more erect basi- occipital 
unnecessary, or vice uersa, and normal or abnormal gnx>wth of 
brain may raise both oeseous portions. 

Some mongrel dogs may inherit a larger brain from one parent 
and smaller brain-case from another, which would account for the 
deep indentations in their skulls, the pressure causing them some- 
times to suffer from epilepsy and other brain derangements; this 
dii|M»ity is not likely to be so great in the offspring of better- 
mated species. 

6. Many other matters could be considered, such as centres of 
ossification and cartilaginous persistence between such parts as 
the basilar process and sphenoid, enabling adjustment of the 
pharynx to the changed medulla angle. 

70 state Street, Chicago. 



INDICATIONS OP A RAINY PERIOD IN SOUTHERN PERU. 

BT A. B. DOUGLASS. 1 

It Is snfficiently easy to assert that at some remote period this 
couiitry had abundance of water; but very few writers have 
lak«i the trouble to point out the actual indications to that ef- 
isct. 

There are two causes which operate to make this climate dry. 
The first is found in ihe south-east trade- winds being stopped by 
the high mountain ranges in the interior to the east of us. The 
second consists in the fact that the winds which do reach our 
sea-coast come from the colder regions to the south« and conse- 
quently will take up moisture and not deposit it. Therefore, a 
change from a wet to a dry climate was probably caused by a 
considerable increase in the average elevation of the Andes. If 
such was the case it must have occurred at some very remote 
period. 

Before entering fully upon the subject, it is safe to remind 
one's self that a small amount of water acting through a great 
length of time can accomplish almost as much wearing as a great 
amount in a short time. Therefore, the numerous large and 
deep ravines in this region do not necessarily indicate a great 
quantity of water at some past epoch. 

The purpose of this paper, then, is to point out some particu- 
lars which indicate that at some geological epoch there was 
abundance of water in this region. Unmistakable evidence has 
been found in two places: on Charchani and on the Pampa of 
La Joya. 

A trip to the observatory meteorological station on Charchani, 
at an altitude of 16,050 feet, reveals many interesting facts. The 
green valley of Areqnipa seems to be alluvial fiats of river and 
perhaps lake deposits ; the pink-colored pampa of Uchumayo is 
evidently the original volcanic tufa; while the dark-brown 
pampa, stretching out some ten miles from the mountain and 
containing a very thin vegetation, is an enormous ** wash " from 
the mountain itself. In this is shown a water action on a scale 
surpassing anything that can be found about the city itself. If 
Charchani is a remnant of an ancient crater-ring, as seems not 
improbable, then a portion half as large as the present mountain 
has been washed down into the valley. 

Bat there is a still more noticeable feature on the mountain 
itself. At an altitude of about 14,500 feet, on the ridge west of 
the great central ravine, the road passes for perhaps half a mile 
throogh an area of bowlders worn by water action into all sorts of 
curious and fantastic shapes. The rest of the ridge to its top is a 
regular glacial moraine of gravel and bowlders. On leaving this 

I FInt Mrtt i P t at the Boydun station of the Harvtrd CoUege Ohaervatory, 
Afevtfpa, Pern. 



ridge and reaching the final slope to the summit, a little below 
snowline, one finds every ledge of rock smoothed and polished 
on the surface, with long shallow scratches pointing down the 
mountain — proofs of glacial action. These striated ledges are 
especially noticeable at and just below the meteorological station. 
Therefore, at some period this pocket where our station is, be- 
tween the main summit and the broken ridges to the east, was 
filled with ice to a depth of a thousand feet or more. This 
glacier slowly moved downward, completely filling the valley 
and at some point separating into two streams, one of which 
filled the great central ravine down to the spring, Canchero, and 
the other turned more to the west, going down probably to the 
same altitude of 18,200 feet. 

Now the significance of an enormous glacier on Charchani is 
this: ravines and river valleys can be made by a small amount of 
water acting through a long period, but glaciers cannot; the 
water, or snow, must be all there at once. Moreover, the greater 
the supply of snow for a glacier the farther down the mountain it 
will come. Now, the temperature of this spring at noon of April 
12, this year, was 45.5^ F., and it will be shown later that 
the land had a less elevation in the rainy period than at pres- 
ent. The climate could not, therefore, have been colder. As 
this glacier came down to an altitude where the mean annual 
temperature was considerably above freezing, as shown by the 
present temperature of the spring, the snow supply must have 
been not merely moderate but quite abundant. 

If we had rain enough at- the present day to make these dry 
pampas (he gardens they might be, this glacier would be seen on 
Charchani. 

The evidence to be found on the Pampa of La Joya is equally 
conclusive but not equally striking. Not far below Vitor is a 
large ridge of volcanic mud to the west of the track. This ridge 
runs about north-east and south-west, and is bounded along its 
south east side by an open cliff where the bank has been caved 
away by a river flowing against it. Stretching away from this 
liank is the old river-bed, very broad and shallow. At a higher 
level, to the east of the track, the river-bed contracts into a nar- 
row and deep channel. A surface river on the Pampa of La Joya 
would necessitate vastly more abundant rains than at the present 
day. There must have been a supply greatly in excess of the loss 
by evaporation or sinkage into the earth. 

There are other facts also which bear on this question. Lake 
Ttticaca once covered many times its present area. Innumerable 
shell-fish lived in its waters, whose remains are now found as fos- 
sils at Chililaya, Huancan^, and other places, many feet above 
the present lake-level. The signs of this increased size are still 
so evident and the fossils are bo much like the living species of 
shell-fish, that, geologically speaking, the rainy period which 
caused this increase and at a lower altitude supported a tropical 
vegetation was recent; historically, of course, its antiquity was 
immense. The palaces and houses on the island of Titicaca were 
built with the lake at practically its present level, and Tiahuanaco 
is not more than 150 feet above it. Coal deposit^ are found on 
the island of Titicaca and at Sumbay, but the tropical vegetation 
which formed them must be placed in a past so remote that the 
enlargement of Lake Titicaca and the glaciers on Charchani are 
but as yesterday. 

In the beginning of this article I referred to the fact that an 
increase in the elevation of the mountains to the east of us may 
have caused the climate to become dry. That such an increase 
has occurred in recent geological times can scarcely be doubted. 
From above Tambo station down to the present sea- level traces of 
surf-action may be found. That means that the coast has been 
gradually rising out of the sea to the extent of 1,100 feet in recent 
geologic times. Whether it did it with perfect regularity, by oc- 
casional periods of rapid rising, or by sudden elevations, a thor- 
ough examination of the region would show. At Mollendo it Ih 
evident that the coast has not risen more than two or three feet 
in the last hundred years, if it has risen at all, and the fact that 
guano has been accumulating on the islands along the coast for 
many thousand years indicates that for a long period the coast 
has been practically stationary. Nevertheless, there can be no 
doubt that the last change in the coaat-la^^l^^a^'^^ww^^ ^^^SJ!P:^ 
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feet. That, to be sure, was not very much, but it muBt have 
materially altered the relative lengths of the wet and dry seasons. 
Thus we have direct evidence to the following effect: For 
many thousand years, going back far beyond the recognised 
period of ha man habitation, the climate has been very much as it 
is at present. That was preceded by a slow rise of the land out 
of the sea, which caused the climate to change from wet to dry. 
But under the wet climate the elevation of the land was still too 
great, and perhaps the duration of the epoch was too short, to 
produce a luxuriant tropical vegetation; otherwise there woald 
be to-day extensive coal-fields. However, the wet climate was 
sufficient to greatly alter the face of the country. Lake Titicaca 
was of enormous area, fed perhaps by the melting glaciers. In 
the almost continuous rainy season, huge turbid rivers roared and 
tumbled down these western slopes of the Ck>rdillera, while on 
each mountain summit vast quantities of snow fell, only to pur- 
sue its way down the steep slopes, carving out valleys, building 
up ridges, and by its melting wearing out deep ravines, which 
grow smaller as they become lost in the broad level plain below. 
Under such luxuriance of moisture the valley of A.requipa must 
have teemed with animal and vegetable life, the barren hills to 
the south were clothed in green, and the desert of La Joya blos- 
somed like a garden. 



CURRENT NOTES ON ANTHROPOLOGY.— XVII. 

[Edited by D. G. BrinUm, M.D., LL.D.} 

The Ancient Vans. 

The people who in proto-historic time lived at the foot of Mount 
Ararat, on the plains around Lake Van, and about the head- waters 
of the Araxes, were known to Herodotus as the Alarodi, which is 
a Greek form of the Assyrian Urartu, of which Ararat is the 
Hebrew form. They seem, to have called themselves Chaldeans, 
Chaldi, but their language was neither Semitic nor Aryan. They 
learned to write it in cuneiform characters, and a considerable 
number of their inscriptions have been recovered, dating 750-850 
B.C., about. 

In a late number of the Zeitsehrift fUr Ethnologic is a valuable 
oonteibution to our knowledge of these inscriptions by Messrs. 
Belck and Lehroann. The former traversed some five thousand 
kilometers of Russian and Turkish Armenia last year, and care- 
fully copied quite a number of hitherto unknown Vannic inscrip- 
tions; to the decipherment of which Dr. Lehmann devoted himself 
with much success. They date from half a dozen different reigns 
previous to the destruction of the Vannic kingdom by Tiglath- 
pileser in 743 B.C. 

The most interesting, the longest, and the most difficult to de- 
cipher, on account of the new words and ideograms it contains, 
is one from the stele of Rusas. It apparently was sf t up to cele- 
brate the completion of some important works in irrigation and 
laying-out of gardens and orchards. 

The inscriptions are carefully reproduced in autotype, and 
offer new and valuable materials for students of this little-known 
tongue. 

Laws of Human Evolution. 

The most valuable summary of the facts and laws of human 
evolution that I have seen for a long time is contained in the Cart- 
wright Lectures for 1893, delivered by Professor Henry F. 0.-«bom 
of Columbia College, New York. These admirably clear and able 
addresses, three in number, discuss the many knotty questions 
involved in this topic with temperate judgment and a complete 
mastership of the facts. 

Many of his conclusions are of the utmost impcntance to the 
practical anthropologist, and to tbe majority will have a novel 
force; for instance, that man is anatomically quite degenerate, 
oolj his hand and his brain comparing favorably with mammalian 
anatomy generallv. He is now in a state of very rapid evolution, 
or rather transformation, for, according to our anthor^s figures, 
more than thirty of his organs are degenerating to twenty which 



are developing. This action is especially active in certain centres, 
of which eight are mentioned ; but in them the rate of change Is 
by no means uniform. The most conspicuous variations are re- 
versions, and in the matter of advance, the evidence is abundant 
that structure lags far behind function. 

In the muscular system the evolution of a new type consista in 
the accumulation of anomalies in a certain direction by heredity. 
There are on the average nine anomalies of the muscles in each 
individual. How these come about is variously explained. Tbe 
French theory that all anomalies reproduce earlier normal struc- 
tures, seems too absolute. Here comes in tbe pussling question 
as to what is the active force in producing variations, and pre- 
serving those which are valuable to the species. After a careful 
review of the evidence, the lecturer reaches the conclusion that 
the theory of use and disuse, along with the hereditary transmis- 
sion of acquired variations, encounters less difficulties than that 
of the accumulation of fortuitous favorable variations by natural 
selection. 

Of course, the theories of Weissmann, that acquired traits do 
not become hereditary, have to be considered, and are not found 
to be sufficiently established. 

Suggestions for a UniTersal Language. 

The evolution of linguistics is in two opposed directions; on the 
one hand, there are societies and patriotic guilds constantly culti- 
vating and preserving dialects and isolated languages, printing 
papers in them, and trying to make the rest of the world leam 
them; and, on the other, there is a growing party demanding 
that some one or a very few tongues be adopted for the general 
commercial, social, and scientific business of the world. The 
latter class is again divided into those who would select one or 
two of the already existing languages, and their opponents, who 
think a new and simple tongue had better be manufactured for 
the purpose. Of the latter the Internationale Weltsprache 
CreBellwhaft of Vienna is among the most active. It has just 
issued a '* Grammatik der Weltsprache" (Mondolingpie), which is 
but one of its many publications in favor of the tongue devised 
by Dr. Julius Lott, from whom (Wien, II. 2. SchQttelstrasse 8) 
these publications may be had. 

Professor A. MacFarlane of Austin, Texas, has also a valuable 
papar in the Texas A.cademy of Science Transactions, on '* Exact 
Analysis as tbe Basis of Language.*' He reaches the conclusion 
that a natural language is l>etter suited to scientific development 
than one which is artificial. Another recent writer on the same 
subject is M. Raoul de la Grasserie of Rennes, France. 

Languages of the Gran Chaco. 

The extensive district in northern Buenos Ay res called El Gran 
Chaco, *<The Great Hunting-Ground," has been linguistically 
almost a terra incognita. Inhabited by numerous roving tribcHB 
of uncertain affinities, up to the present time we have had of its 
numerous dialects only one published grammar, and for it no 
corresponding people could be found, none who speak the tongue 
which it sets forth ! 

This want has now been happily filled by two publications 
which have been issued by the Museo de la Plata; the one, a 
work composed in 1856 by the Rev. Francisco Tavolini, entitled 
** Reglas para aprender & hablar la Lengua Moscovita; '* the other, 
by Samuel A. LafoneQuevedo, ** Principios de Gramatica Mooovi.** 
Both refer to the same dialect, better known as the Mboooln. It 
is closely allied to the Abipone and Toba, and is a member of the 
stock which, in my ** American Race," I have designated by the 
Tupi term, '* Guaycuru." 

The two works are in a measure supplementary, Mr. Lafone 
Quevedo having made use of previous writers, principally Baroena, 
Dobrizhoffer, and Tavolini, to form his analysis of the tongue. 
He is also the editor of Tavolini, and holds out tlie promise of 
other grammars of the Argentine languages, from nnpubllslied 
sources. We who interest ourselves in such stndiea, shall look 
forward with interest to this series, and hope thai the flnaii- 
cial storms of the AigenthM Bepoblic will not debij iti aiipm^ 
anoe. 
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The Origin of Punishment. 

The youDg science of ethnologic jurisprudence is one of the 
branches of anthropology destined to throw unexpected light on 
the origin and significance of many of our daily customs and be- 
liefs. A most important contribution to it has recently appeared 
from the pen of Dr. S. R. Steinmetz, on the early development 
of punishment (** Ethnologische Studien zur ersten Entwickelung 
der Strafe." Leiden, 1893). It is the second volume of the work, 
which, for various reasons, has been published first. His aim has 
been, first, to offer to students an extensive collection of facts 
drawn from the customs of primitive peoples regarding the ques- 
tion of punishments; and, second, to analyze their sociologic and 
psychologic significance. 

The present volume begins with a chapter on blood revenge, 
tracing its development into the ordeal and the trial by battle up 
to the modem duel. The effects of blood revenge on social con- 
dition are pointed out, some being highly advantageous, others 
evidently injurious. The administration of punishment by the 
state is treated with much clearness and from a wide range of 
reading. It is shown to have developed from the systems of cor- 
rection adopted in the primitive family, and was often in the 
nature of a compromise or blood money. Several chapters of 
special interest relate to the position of woman with reference to 
family feuds and revenge, and the authority over the males which 
she exerted in various communities, some of matriarchal, others 
of patriarchal constitutions. The intense bitterness of her feel- 
ings, and her ferocity, far ahead of that of men, are referred to 
and illustrated. The punishment of slaves and that of military 
discipline are also discussed. A curious closing chapter is added 
on the punishment by the gods, in this world and the next, and 
its influence on human punishments. It will be seen from this 
brief reference how extremely interesting the book is. 



greater if we reflect that nothing similar has been observed among 
the canidad which have a much more acute sense of smell than 
the cats. I suspect, though I cannot furnish distinct proof, that 
the plants in question act upon the felidsa as aphrodisiacs. What 
may be the reason why cats so persistently browse away Nemo- 
hUa' pulchella f Its cultivation in London suburban gardens 
may be pronounced impracticable except under the protection of 
wire-screens. 



SCENTS AND THEIR RECX)GNITION. 

BY J. W. SL4TBB, LONnON. 

There are some points connected with both the production and 
the recognition of odors by animals which seem to need further 
study. It is agreed that all species possessing the sense of smell 
at all, like and are attracted by the scent of their usual food, or of 
substances of a similar character. We have also evidence that 
animals are agreeably impressed with the specific odor of their 
own species, or of their own race or strain. On the other hand, 
they are disgusted and repelled by the emanations of hostile 
species. 

These are results which we might expect on evolutionist princi- 
ples, and which we actually detect whether we ascribe them to 
Professor Jftger*s ** soul-particles** or not. It is sometimes for- 
gotten that peculiar odors not merely aid in the diagnosis of dif- 
ferent human races but contribute no little to keep such races 
asunder. That the odor of the Negro or of the Australian 
*' black-fellow " is repulsive to the white man is a familiar fact. 
But the aborigines of South America distinguish in the dark 
the smell both of the Negro and of the white man from that of 
their own race, and dislike the two former about equally. Even 
the two great branches of the white race, the Aryan and the 
Semitic, have a different and in many cases a mutually repulsive 
odor. During the recent anti-Semitic agitation in Germany and 
Austria the Foetor judaicua did not escape comment. 

At the same time we observe a few cases which we cannot well 
aoeoont for on the principles above laid down. Instance the 
feline group; the natural food of all such beasts is the flesh and 
Mood of animals recently killed, and even in case of need, car- 
rion. We might expect that beings habituated to such a diet 
would prefer odors not merely unlike but opposite to those which 
mankind select. Yet the fact remains that not merely the do- 
mestiocat but the leopard is passionately fond of the very same 
perfomes which we enjoy. Lavender, thyme,^ — in short, most 
pknts rich in essential oils have a well-known fascination for 
tbe cat. Leopards have been charmed into docility and submis- 
sioii bj means of lavender water. The difficulty becomes the 



THE PERCOPSIDiE ON THE PACIFIC SLOPE. 

BY CARL H. KIQENMANN, INDIANA UNIVBB8ITT. 

The PercopsidsB have hitherto been known from a single species 
having a very wide distribution. This species was discovered by 
Agassiz and described in his ''Lake Superior.*** He considered 
it a generalized type and relic of an older fauna. Professor 
Agassiz says (285) : ^* Now the genus Percopsis is as important to 
the understanding of modem types as Lepidoateue and Cestracion 
are to the understanding of the ancient ones, as it combines 
characters which in our day are never found together in the same 
family of fishes, but which in more recent geological ages con- 
stitute a striking peculiarity of the whole class. My Percopsis is 
really such an old-fashioned fish, as it shows peculiarities which 
occur simultaneously in the fossil fishes of the chalk epoch, which, 
however, soon diverge into distinct families in the tertiary period, 
never to be combined again. . . . Now my new genus, Percopsis^ 
is just intermediate between Ctenoids and Cycloids; it is, what an 
ichthyologist at present would scarcely think possible, a true in- 
termediate type between Percoids and Salmonidad.*' 

During the past summer I made a series of collections of fishes 
through south-western Canada and the north-western United 
States. I collected in the streams emptying into Hud9on*s Bay 
and the Gulf of Mexico on the Atlantic side, and into Puget Sound 
and the Columbia River on the Pacific side of the continent. 
Percopsis ffuttatus Agassiz was found to be abundant in almost 
all the streams tributary to Hudson's Bay, from the Red River of 
the north to the Saskatchewan at Medicine Hat. In the Bow at 
Banff, at an elevation of 4,500 feet, it was no longer seen. The 
species seems to belong to the plains. It extends south to the 
Delaware River and Kansas, but is only rare south of the Great 
Lakes. It was not found in the Columbia at Revelstoke or at 
Golden, where collections were made, and which are nearly di- 
rectly west of the localities where it was found to be so abundant, 
nor was it expected In these localities. When on my return trip 
I came to Umatilla, where the Union Pacific leaves the Columbia, 
and I noticed the favorable conditions for collecting, I concluded 
to slop, although the place was not on my itinerary and I would 
have but a short time for collecting. The Umatilla is a small 
stream which expands over a sand strip to form a shallow lagoon 
before emptying into the Columbia. I reached the station Sept. 
6, at 5.20 P.M., and began work at once, as it was necessary to 
leave again at 4 the next morning. I was more than surprised 
to find that one of the most abundant fishes was a species of 
Percopsidce, and that by this find the known habitat of this family 
was extended to the Pacific slope. Fishing was confined to the 
lagoon at the mouth of the Umatilla and to the Columbia imme- 
diately above this place. During the short time at my disposal 
over one hundred specimens of this family were obtained. No 
ppecimens were found in the Snake and its tributaries. It is 
really surprising that a species so abundant should have escaped 
detection till now unless its distribution is quite limited, as its 
absence at Golden and Revelstoke seems to indicate.' 

The specimens prove to belong to an undescrihed genus. The 
genus is more s|)ecialized than Percopsis, but still bears out Agas- 
shE*s idea of the family. It approaches much nearer the Ptrcida 
than Percopsis, in that its dorsal and its anal fins are armed with 
strong spines, and its scales are much more ctenoid. In other 
words, its percoid affinities are much more pronounced than are 

> Lake Saperlor: Its Phyiloal Charaoter, Vegetation, and Animals, Com* 
pared wltti Those of Othes Beglons. Boston, 1860. 

* The elevation of UmatlUa Is given to be 300 feet by the Union Paoiflo Hall- 
way estimates. 
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those of Percopna, The genera may be distuiguished as fol- 
lows : — 

A. Dorsal with two feeble, slender, unbranched rays; anal 
with a single similar ray ; scales most strongly ctenoid on caudal 
peduncle; posterior margin of preopercle entire or witb feeble 
crenulations; form slender. Percopsia, 

A A. Dorsal and anal each with two very strong spines ; scales 
roost strongly ctenoid on anterior part of body ; posterior margin 
of preopercle with a few short but strong spines; form heavy, 
deep. Columbia, 

Diagnosis of Columbia tranamontana E. and E. , sp. , nov. : — 

Head, 8i-Si (3 in the young) ; depth, d|-3f (4 in the young) ; 
dorsal, II., 9i; anal, II., 6i; scales, 769-44 to 46-7. 

Body comparatively deep, the dorsal profile more arched than 
the ventral, making an angle at the origin of the dorsal fin ; sides 
compressed, caudal peduncle molt so. Head short and chubby ; 
eye equal to snout, about 3^ in the head. First dorsal spine about 
equal to the pupil, second spine one-half length of head, recurved 
and very deeply grooved behind. Anal spines somewhat lower 
than the dorsal spines; ventrals reaching past vent. Nape, with 
the exception of occipital spine, scaled. Translucent in life. 
Color generally smutty. Side with three rows of more or less 
oblong blackish spots, the middle and superior rows most noticea- 
ble. Back with a series of similar spots, one being conspicuous 
at beginning and end of first dorsal. Dorsal mottled, caudal 
barred. Head smutty, a blue- black spot on middle of opercle, a 
narrow, silvery, lateral band. Young translucent, with well-de- 
fined dark spots. ^ 

The greater part of the specimens belong to the British Museum. 



MICHIGAN MINING SCHOOL.* 

The committee appointed by you to act as a Board of Visitors 
to the Michigan Mining School respectfully report as follows: 
Finding it impossible to arrange a date which would enable the 
entire committee to make the inspection at the same time, two of 
us visited the institution on Wednesday and Thursday, March 30 
and 31, and the third on At»ril 8 and 9. We were cordially re- 
ceived, and every effort was made to place us in possession of the 
items asked for and appertaining to the duties assigned us. The 
examination was as careful and searching as time would permit. 

The first visit was made during the progress of the regular work, 
aud the second during examination week at the close of the term. 
Thus the opportunity was afforded the committee of witnessing 
the work of students in the class-room and laboratories, as well 
as the results of that work as exhibited by the examinations. So 
far as we are able to judge, the work of the institution is being 
poshed along its legitimate lines and solidly and conscientiously 
performed both by students and instructors. The lectures indi- 
cated carefulness of preparation and thorough understanding of 
the subjects taught on the part of the instructors, and the char- 
acter of the examinations showed that there was no disposition to 
accept less from the students. We were favorably impressed with 
the earnestness of purpose which seemed to pervade the students 
as a body, and with the manifest fitness of the members of the 
faculty for their special lines of work. Some of these men, we 
understand, left much more lucrative positions on account of 
their love for their specialty, and their desire to devote themselves 
exclusively to it. Such men cannot fail to do strong work. It 
was with regret that we learned, soon after our visit, of the resig- 
nation of Dr. Keller. He is unquestionably one of the ablest men 
in the institution. The building, rooms, laboratories, apparatus, 
and machinery all indicate efficiency on the part of those having 
them in charge. The Mining School is purely and distinctly a 
professional school, having for its object the practical training of 
its students in mining engineering, and we believe it is carrying 
out the purpose for which it was established. Of course, much of 
the theoretical is taught, but so far as your committee could learn, 
it is with sole reference to its practical bearing upon what is to 
follow. 

> Report to Hon. Ferris 8. Fitoh, Saperintendent PaUlc Instmctloo, MIchU 
ffan, by a oommlttde ooulttlnff of D. A. Hammond, Pony F. Powers, and S. S. 



Although much time is spent upon theoretical matbematica, the 
object is to give the student a mastery of thoee principles which 
will be necessary in his after work of surveying and engineering. 
The students are then taken to the field and into the mines, and, 
under the guidance ahd direction of an expert (Professor Denton), 
are taught the practical applications of the principles learned, and 
other necessary operations of mining. The same methods prevail 
in the other departments of the school. It is this element of 
practicability in all the work of the school, in our opinion, which 
has brought to the school the very general support of the people 
of the Upper Peninsula and of mining men in particular. The 
consensus of opinion among all classes is that the school has a 
direct and financial value to the State. It promotes intelligence 
in methods of mining, develops inventiveness in the line of mining 
machinery, and directs thought to measures for securing greater 
safety to miners. 

Your committee, or at least one member of it, before visiting 
the school had always regarded it as an expensive one considering 
the number of students enrolled. But after careful investigation 
at the school and an examination into the methods pursued by 
the Board of Control, there can be do doubt but that all means 
appropriated have been economically and intelligently expended. 
Of course it is well understood by all that technical education is 
necessarily much more expensive than general education, on ac- 
count of the peculiar character of the work. The equipment, in- 
cluding buildings, laboratories, apparatus, machinery, and col- 
lections in geology, is very costly. A comparison of the per 
capita cost at the Michigan Mining School, however, with the cost 
at other similar institutions shows that the Michigan school is 
among the cheapest. This cost will decrease as the number of 
students increases. The faculty as at present constituted could 
undoubtedly handle a larger number of students than are now 
enrolled in the school (76), and yet the work of the various depart- 
ments could not be satisfactorily performed with a less number of 
instructors. In fact, were it not for the union of the school and 
the geological survey, the faculty would have to be increased; 
but this arrangement adds to the teaching force for a large part 
of the year three skilled assistants, Drs. Lane and Patton and Pro- 
fessor Seaman. 

This brings us to the consideration of the question of the union 
of the mining school and geological survey. We believe this ar- 
rangement to be mutually advantageous and a direct saving to 
the State. It places at the head of the Survey, as State (Geologist, 
the Director of the school, Dr. Wadsworth, who is eminently 
qualified both as to scholarship and executive ability for the posi- 
tions he holds, and strengthens the faculty of the school by add- 
ing to the teaching force the three capable members of the sur- 
vey. With the means at the command of the Geological Board 
it would be impossible to retain the services of these men ; but 
by dividing their time between the survey and the school, and 
receiving apart of their salary from the survey and part from the 
school the State is enabled to retain them in its employ. It also 
furnishes convenient headquarters for the survey and places at 
the service of the school its valuable geological collections. At 
no other place in the State could this collection be so well pre- 
served and made of such practical value. The wisdom of locating 
the school where it is, is apparent to all who have ever visited ibis 
region. It is surrounded by some of the richest copper and iron 
mines in the world, and the student has the opportunity of mak- 
ing constant practical application of his studies. Some means, 
however, should be adopted at once to reduce the expense of liv- 
ing to the students. We understand that it is very difficult for 
the students to find rooms and board without paying exorbitant 
prices therefor. If means could be devised for relieving this con- 
dition of things it would be well, in fact, it is almost imperative 
that something be done in this direction. There ought to be a 
room at the building, also, large enough for an assembly-room. 
There are many occasions when it is quite important to bring the 
students together in a body. We believe, also, that the beating 
apparatus should be removed from the main building and placed 
in a building by ifHelf. 

The Michigan Mining School, we may say in closing, has oome 
to stay ; because it has demonstrated its fitness to live, Wbataver 
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may have been its weakness in the past it is now doing valuable 
work. It is well equipped, has an able Faculty, and a demand 
upon it greater than it can now supply. We see no reason why 
it should not be a very valuable auxiliary in the future develop- 
ment of the mining resources of the State. 



LETTERS TO THE EDITOR. 



0*m OorreapondtnU art reqiLMUd tobetu brief cm pouihle, T\9 wr%tw» nam* 
i9in€M ca§eM required <m proof of good faith. 

On requeet in <»dvanoe^ one hundred oopiee of the number containing hit 
oommunioation wiU hef%imi^ed free to any eorreepondent. 

3\« editor will be glad to publieh any queries ooneonant vfith the character 
of the journal. 

On the Interpretation of the Markings on Mars. 

In view of the large mass of conflicting observations of Mars 
now being reported, it occurs to me to mention one principle of 
interpretation which has not to my knowledge been suggested. 
On Mars, as on the moon, may it not be true that the most con- 
spicuous permanent markings are due, not to land and water Hur- 
faces, but to contrast of mountain and plain ? Mars through even 
a large telescope is brought scarcely closer than the moon appears 
to the naked eye, and it presents a general marking analogous to 
the ** man in the moon," which we know to be but a shadow 
feature. (See, for example, Plate xxxiii. in Astronomy and 
Astro-Physics, October, 1893). If the permanent water surface of 
Mars is only one-half the area of the Mediterranean Sea, as lately 
estimated by Professor Pickering, it is, of course, impossible that 
the light and dark patches represent land and water ; but the sup- 
position that they represent, in general, open plain and rugged 
hill-country throws light on certain perplexing phenomena. The 
so-called canals are then prcbably mountain ranges separated by 
plateaus, and the so-called duplication is a bringing out by higher 
powers of outlying spurs and ranges, which with lower powers 
are either indistinguishable or mingled with the general mass. As 
onr seeing improves, we may expect triplication, quadruplication, 
etc. An observer on Mars looking through a telescope at the 
Rocky Mountains from a distance of 100,000 miles would discern 
merely a long dark blur, while upon closer scrutiny he might 
distinguish parallel and off-shoot ranges with their foot-hills as 
separate dark lines, which might be termed ** canals." The ap- 
parent straightness and regularity of the ** canals** is doubtless 
the effect of distance. 

By this interpretation we solve the difficulty suggested by Pro- 
fessor Pickering in Astronomy and Astro-PhysicSy October, 1892, 
p. 669, that some ** very well developed canals cross the oceans.** 
These '* canals,'* then, are hilly peninsular extensions or ranges of 
mountainous islands. From Mars, Italy or Java would appear 
but as dark streaks in a greenish or bluish medium. Mr. Barnard 
mentions in the same number (page 683) that ''long luminous 
streaks*' seem to be a definite feature of the planet*s surface. 
These are probably lines of snow-capped peaks. We must, on the 
whole, believe that the seas, lakes, and canals of Schiaparelli*s 
map are as mythical as the seas of the moon. 

When one compares the extremely diverse drawings of Mars 
given in the October Astronomy and Astro- Physics, one cannot 
but suspect that clouds have a large part in producing this diver- 
sity. The general appearance of the earth from Mars would cer- 
tainly change from hour to hour from this cause alone. Pre- 
dominant and cloud fog probably caused the *' absolutely colorless, 
dark- gray ** appearance of the Martian oceans^ noted by Professor 
Pickering for a considerable time {Astronomy and Astro- Physics, 
p, 646 cf., p. 669). Similarly the North Atlantic, which might 
often appear from Mars as a blue or green spot, might for some 
time, in the spring of the year especially, be a dark-gray patch. 

We must consider it likely that some of the rapidly darkening 
tpote which Mr. Pickering observed were due rather to springing 
vegetation caused by showers on barren tracts than to inundation, 
IMurcicnlarly the case he mentions where a dark area suddenly ap- 
peared to the ** south east of the northern sea and of fully double its 
area.*' It seems hardly possible, if the snows on Mars are as light 
•■ Pxofeinor E^ckering represents, that such extensive inundations 
oonld oocnr; and it is simpler and more in accord with general 



analogy that many such temporary dark or gray-green spots should 
be due to vegetation rather than to water. 

Professor Pickering did so admirably with his 18- inch instru- 
ment, that we may well believe that, if he had had a 80 or 40-inch 
telescope, he would now be able to give us a tolerably accurate 
account of the general physiography of Mars. We hope his appeal 
for a thorough equipment will meet a ready response. 

Hiram M. Staiojet. 

Lake Forest Unlyeralty, Oct 11. 



The Lines on Mart. 



In Science, Sept. 23, Mr. C. B. Warring communicates a theory 
to account for the gemination of the so-called canals of Mars. 
He suggests that the phenomenon may be due to a defect in the 
eye of the observer by reason of its possessing the power of 
double refraction in some or in all directions. That some eyes do 
possess the power of double refraction is a well-known fact. It 
is a defect which, I imagine, is much more common than is gen- 
erally supposed. It may be suggested that data representing a 
large number of cases might Bhow astigmatic eyes to possess the 
power of double refraction more frequently than others. I do 
not know that any data have been collected upon this point. 

Concerning the existence of the canals of Mars and that they are 
sometimes really double, I have no doubt. My own recent work 
at the Lick Observatory has convinced me that they are not illu- 
sions due to imperfect eyesight. During the present opposition, 
I spent about thirty nights in the work on Mars, working with 
Professors Schaeberle and Campbell. On about half the nights I 
saw the so-called canals with more or less distinctness, but on 
only one occasion did I clearly see a canal double. This was 
August 17, when the canal called Ganges on Schiaparelli*s map 
was clearly seen to be double, and was so drawn in my note-book. 
That the doubling was real and not apparent is evident from the 
fact that Professors Schaeberle and Campbell both saw the same 
canal double on the same night, and drew it so. Other canals, 
some of them nearly parallel to Ganges, were seen that night, but 
none of them appeared double. 

Our work was done independently. In turn each went to the 

telescope, and made a drawing of what he saw. We did not see 

each others* drawings, nor did we talk of what we had seen. It 

was not until the next morning that we learned that each had 

seen Ganges double. Wiluah J. Husset. 

Leland Stanford, Jr., University, Palo Alto, Oal. 



A New Habitat of the Black-Throated Rock Swift, Micropna 

Melanoleucut. 

As curator of the museum, I have just procured for the State 
University of Nebraska a set of bird-skins prepared dnringUhe 
past summer, among which are five skins that must be of interest 
to ornithologists. They verify the discovery made by Professor 
Lawrence Bruner of the University of Nebraska, that the White- 
throated Rock Swift builds and breeds in the precipitous bluffs 
around Squaw Canon, Sioux Co., Nebraska, and, what is more 
likely, throughout the Pine Ridge regions, as Professor Bruner 
has observed them also at Crow Butte, near Crawford, Nebraska. 

This isolated habitat of the White- throated Rock Swift, Micro- 
pus Melanoleucu4 (Panyptila Saxatilis), in several hundred miles 
east of its most eastern limits as known hitherto. Perhaps the 
Pine Ridge Buttes and bluffs, particularly those about Squaw 
Canon, are «o admirably adapted to their nesting and high-flying 
habits as to be the attractive forces. 

Although five specimens were secured, no eggs were found. It 
should be mentioned, perhaps, that the egg of this swift is un- 
known. However, it is the expectation of the author that they 
will be found on some of his own, or some of the other numerous 
excursions sent annually to this excellent field by the university. 

The nests are built high up in the cliffs, in the most inaccessible 
places. The semi-lithifled sandatone of these buttes is easily ex- 
cavated; and, as nearly as could be learned, the swifts dig back 
about eighteen inches, the opening barely admitting the hand 
but expanding somewhat at the nest. The nests are built^ <^1 
grass. 
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As theii early name implieB, thMs awirts are all nin^; ac- 
Dordinglj the BwiftoetiB at Iheir flight is such tbat the beat abote 
make maaj misaea and few bita. It took several rounds of am- 
munition tar the five Just added to the State coUectione. These 
apecimeOB are all males, and inasmuch as their measnrmeDts dil- 
f«r slightly from published measurements, i. e., length 6.50-7.00 
Inches; extent, 14.00; Uiey are given betow for each bird: — 

No. 1. No. S. No. 8. No. 4. No. S. 
Length, <4 6| «) &f Bi 

Expanse, 14 144 141 14f 14 

From the foregoing measnrementa it wilt be seen that, while 
the length ia lese, the expanae is greater than those puhliahed. 
These swifts were flrat observed by Professor Bruner while 00 a 
government eDtomologlcal expedition in the Hnmmcr of 18ui. At 
the direction of Proleasor Bruner his omitholt^ical a^aisiant, Ur. 
J. B. While, shot and prepared the above specimens this past 
summer. Being in charge of the Morrill geological expedition 
sent to this region by the Universitf , I bad ocwasion to Fall in 
with Professor Bruner's party, and to observe tbese swifts per- 
sonally. We must have seen several hundred at Squaiv Canon 
fiying in and out among the buttes which rise with nearly verti- 
cal walls Ave hundred to twelve hundred feet above the Hot 
Creek Basin. 

Having occasion to visit this region several times snnuslly with 
parties of students, it is to be hoped thst we may obtain data for 
further notes, and that It may be possible to secure their ocets and 
eggt, in apite of their inaccessible abodes. 

Eh WIN H. Barbour. 
nnlvsnltr of Nvbnak*, Bept SO. 



account for the incredible velocity attributed to the Star 1880 of 
Oroombridge's catalogue. It Is not necessary to resort to sucb 
untenable speculations to explain the phenomena raferred to. Tbe 
only reason for assigoing such an extreme velocity to tbe star In 
question is the fact that It exhibits quite a large proper motion 
and no appreciable parallax. It may be, however, merely a case 
of masked parallax. If we suppose the star to have a large dark 
companion (numerous iikstances of which are known, as Algol, 
Procyon, etc.), we only need to assign to it a period and radius of 
revolution closely approximating that of the earth In its orbit, and 
a favorable position of orbital plane, to render the parallax qult« 
imperceptible by tbe old methods. In such case the spectroscope 
might solve the problem by determining the orbital velocity, and 
thence tbe other elements, in case the plane of the orbit lay in our 
direction, and thus show tbat this star is really one ot the nearest 
in the heavens to our system. HENBT H. BaTKS. 

WwMncKHt, D.C., Oct. B. 



Star 1830 Groombridge. 

Ii4 Scienct for Sept. 80, I note the letter of Professor A. W. 

Williamson, in which be propounds an hypotheeis, admitted by 

himself to be forced and unwarranted by any natural facts, to 



Dr. Brendel's Pbott^japba of Anroraa. 

In your issue of July 28, 1893, you copied from The Swttuh 
Oeoffrapkical Magatine an interesting notice of tbe expedition 
made by Dr. Martin Brendel and Herr O. Bascbin to Bosseknp on 
tbe northern coast of Norway, last winter, to study the nortbern 
lights and attendant phenomena. Therein mention was made of 
the photographs of the aurora obtained by Dr. Brendel. 

By his courtesy copies of some ot these pictures are before me. 
Dr. Brendel modestly regards them as valuable chiefly for what 
they promise for the future. He hopes to visit the Arctic regions 
again with a much better equipment. But be has already achieved 
a great feat in securing even these photographs, the flriit of the 
kind ever taken. Tromboit's attempt in 1885 cannot be regarded 
as a success. The faintness of the light, the quivering and shift- 
ing of the auroral rays, and the non-actinic quality of certain 
colors, combine to make this a very difficult task. Dr. Brendel 
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THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 
WITH NOTES ON ITS EARLY DISCOV- 
EBY, ON THE ESKIMO. ON ITS PHY- 
SICAL OEOUHAPHY, GEOLOGY AND 
NATUBAL HISTORY, TOGETHER WITH 
A BIBLIOGRAPHY OF WORKS. ARTI- 
CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
OF THE LABRADOR PENINSULA. 

By ALPHEUS SPRING PACKARD, M.D., Pb.D. 
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<toe«notMj who tnannractured the ptate* which he naed; but 
they meBBure four b; five inches. With a sleady, diffused glow 
on an arch he has bad very fair aucceM, with an expoAiire of be- 
tweea forty eeconda and Bve minutes. With a tfttAtlf agitated, 
curtain-like display, and an exposure of only one minute, be lost 
all detail. But a very sharp picture was wcured. «r it h an ex- 
posure of BIX seconds, of one end of an arch, which was composed 
of radiant streamers; the structure ia. distinctly shown. The 
pictures were obtained between Jan. 4 and Feb. 1, this jear. On 
the night of Feb. IS-U. a heavy snow-sUn-m prevented observa- 
tions of the famous iurora of that date; but, as has already been 
mentioned, a remarkable magnetic disturbance was recorded by 
the needles. 

The sctentiflc world will wish Dr. Brendel good luok in his 
future endeavors, and will watch eagerly to see whether he linds 
it practicable to determine the parallax of auroroa by this method. 
Jakes P. Hall. 

BraokiTD, K.T.. on. a 
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The Horie: A Study in Natural HMom. BjWilllahH. Flower, 
Director of the Briliab Natural History Museum. New York, 
D. Appleton & Company. 
Tax ■■ Modern Science Series," edited by the diatinguished eci- 
entisl. Sir John Lubbock, is not primarily designed for the special- 
ist, nor, on the other hand, for the class of readers that reads 
merely to be entertained. It attempts rather to supply accurately, 
yet in language divested of needless technicalltln, such informa- 
tion aa is needed by everyone who desires to keep fairly abreast 
of the progress of modem knowledge. 

The name of the author of the present volume is in itself a 
guarantee ol the accuracy and interest of its contenta, end In the 
reading we are not disappointed ; for within 201 short pages the 



hone and its relations to nature are presented in a sketch which 
is at once attractive and thorough. 

In the Qrst chapt«r the ancestral relations of the horse are es- 
pecially considered ; the second chapter discusses chiefly the horse's 
living allies: while the third and fourth chapters are devoted to 
structural features. But what adds unusual interest to the book 
is that the bearing of the facts upon the origin of the horse is in 
every chapter constantly kept in view. "The anatomy and his- 
tory of the hoise are . . . often taken as affording a test case of 
the value of the theory of evolution, or, at all events, of the doc- 
trine that animal forms have been transmuted or modified one 
from another with the advance of time, whether, as extreme 
evolutionists hold, by a spontaneous or inherent evolving or un- 
rolling prccFSS, or, as many others are disposed to think, by some 
mysterious and supernatural guidance along certain definite lines 
of change." 

The conclusion is forced home to the reader that the horse is a 
very highly specialiaed type derived from a generaliied ancestor 
by slow and gradual change, or evolution. The one-toed animal 
was once flve-toed, and its heel was leas raised above the ground 
than now; its teeth were once fitted for a much wider range of 
diet; its neck was short and a collar-bone, now absent, was once 
present; its tail was long; its brain — and especially the cerebrum 
— was small ; instead of the open plain, it frequented the shady 
or often marshy borders of lakes and streams. 

The varioud pages in the history of this evolution are presented 
as thef have been recorded in the book of nature till at last the 
genealogy is traced back lothe Bveloed and otherwise generallaed 
type, Phenaeodu*,, of ear^y Eocene age. 

The work is illustrated with twenty-seven cJear. well-selected 
cnta, of which that of the quagga deserves especial notice as lielng 
from the flrat photograph known to have been taken from the 
living animal. 

The external appearance of the book is nnuiually attrac- 
tive. 
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THE HUMMING-BIRD'S FOOD. 

BT MORRIS 0IBB8, M D. 

Tms article refers to thci ruby-throat, the odIj representatiTe 
of this interesting family in our State. Much has been written 
regrarding the food of this species, and yet I am satisfied that 
but few accurate notes have been offered to the readers. The 
writer offers observations taken with a view to leaminsf of the 
feeding habits, and does not pretend to assert that others* notes, 
however conflicting, are not correct. Locality has everything to 
do with the habits of birds, and the requirements of the same 
species may differ vastly in a slight variation, either in latitude 
or longitude. Again, the resources of a region may radically 
alter the food habits of any and all animals. Certain it is, that 
my observations convince me, contrary to all writings that I have 
seen, that the food of the ruby-throated humming-bird is mainly 
honey, and that these little fellows do not rely to any extent on 
an insect diet. 

Years ago I captured several in our flower-garden with my in- 
sect net, and, in accordance with the views of all books read, 
they were offered insects as food, but invariably completely ig- 
nored everything of this nature set before them. No matter 
whether I gave them the liberty of a large room or confined the 
frightened creatures in my hand or a small box, the result was 
invariably the same ; all insect food was refused, whether small 
beetles, or even those minute flies or gnats, often common about 
honey-producing flowers. However, on releasing the captive, it 
would immediately visit the flowers, and appear to revel in the 
exploration of the deep recesses of the fuchsias and trumpet- 
creepers. One immature specimen that I caught would sip 
sugar-water from my hand, aod even protrude its delicate tongue 
for the sweets to be so easily had. This young one was so very 
unsophisticated that it had to be taught regarding the hooey-water, 
by dipping its tiny, slender beak into the sticky mass, after which 
it quickly learned. The old ones only fluttered in my hand, and 
would not eat, but would apparently enjoy that which was forced 
into their bills. But, left to themselves and watched secretly, 
they could be seen indulging in the sweets provided for them. If 
held carefully and an insect forced between their mandibles, they 
invariably ejected it with a snap of the bill and a side jerk of the 
head. 

Of the wild flowers of Michigan, there are many species which 
the hummers visit regularly, but as nesrly all of these flowers are 
so far from my residence, it follows that my observations are 
niainly made from our house-plants and garden flowers. Of all 
of the uncultivated species that I know, the flowers of the wild 
ctab-apple are most sought after by the ruby-throat, and during 
the season, about the middle of May, a hundred birds may be seen 
in a few hours about a group of these trees. There are very few 
insects on the crabs, and in wet days none, and yet the hummers 
swarm about. They must come alone for sweets. One point in 
relation to my theory of the hummer's love for honey would seem 
to receive a challenge, and it is, that the ruby-throat rarely 
hovers over the common red and white clover. Now, as we 
know, red clover is one of the sweetest of flowers, and a head is 
'agreeable to anyone's {>alate, while the white clover is a great 
AiTorite with the honey-bee. My reply to this is, that the indi- 
▼IdiiAl flower is too small for the ruby-throfit*s attention. 

On our piassa in the city are a number of house-plants, some 
in a hanging-box, others in pots on a stand, while several 



species of out door perennials and annuals flourish in a bed just 
below, and a large creeper clambers near. It is safe to say that 
from early morniog till evening twilight there will be an average 
of one visit every half-hour by the hummers to this collection. 
So unsuspicious have they become that one can study them at a 
yard's distance. One advantage in observing them is that they 
always make their presence known by their pleasant humming 
and a faint, sharp chirp; thus warning one when to lay aside the 
book and watch their movements. 

On first appearing, they immediately dash towards the fuchsias, 
which are their greatest attraction, and the next best is the 
trumpet-creeper, and then the selection appears to them indiffer- 
ent, as the pelargoniums, nasturtiums, morning-glories, and others 
are visited indiscriminately. However, the fuchsias are first 
choice, and, wondering at their preference, I examined the blos- 
soms thoroughly for insects and sweets. In very few cases, and 
at rare intervals, I found small insects, as no others can reach the 
heart of the flower; but in every case I met with a most refreshing 
nectar, — to be sure, in very small quantity to us, but to a hum- 
mer, a most plentiful supply. Let my readers pluck a full-blown 
fuchsia blossom, and cutting into the calyx near the stem end, 
apply the part to the tip of the tongue, and they will be fully 
convinced why the hummer is partial to this beautiful pendant 
flower. 

Thinking to test their fondness for sugar, some was dissolved 
and then dropped deeply into the blossoms of the creeper. In the 
course of the hour, in their rounds, the busy birds found the bait, 
and fully thrice the amount of time was spent on the extra- 
sweetened flowers as was occupied over those of nature's honeying. 
The sweetening attracted many insects in the course of the day, 
principally ants and small flies and gnats, but not one iostance of 
their capture could I detect, although careful record of the num- 
ber of insects in each flower was kept, and the flower examined 
after each bird departed. 

The movements of the hummers when visiting a bed of flowers 
are interesting. With a dash it is among us with the characteris- 
tic impetuosity of its kind, but it is not then detected by the ear, 
as the noise of a flying bird is but slight and not always heard. 
It is when the bright, red-throated fellow stops in mid-air that 
we hear his rapidly- vibrating wings, always loudest when he 
makes a sudden side-movement from flower to flower. Selecting 
a flower, after a second's inspeclion of his surroundings, a rush is 
made toward it at a very rapid rate, but just as we think he will 
fly past or against the blossom, he stops^stops instantly. In the 
fraction of a second he introduces his tiny, but long, slim bill 
into the heart of the flower, and then is away to tbe^next. The 
swiftness with which this delicate bird travels about, exploring 
hundreds of flowers each hour of the day, and from'early morn- 
ing till twilight is truly a marvel. 

At each insertion of the tiny beak, his mobile tongue^is*thrust 
out and from side to side, and the sweets, and, I think, some pol. 
len, are drawn into its mouth. The tip of the tongue is peculiarly 
and beautifully constructed for this purpose, and withjthe perfect 
adaptability of its slender, delicate bill, the bird is endowed with 
the means of securing sweets, possessed by no other group of 
birds. 

In conclusion, I will say that I have carefully dissected many 
humming-birds, both old and young, but have never found any- 
thing to convince me that the birds live<i on insects. It may be 
that at times when flowers are scarce some species of insects are 
captured, but I am satisfled that in season, when flowers are 
abundant, that the ruby-throat of Michigan lives on honey. 

Kalamasoo, Mtclilg«n. 
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THE ORIGIN OF THE CAVE FAUNA OF KENTUCKY, 
WITH A DESCRIPTION OF A NEW BLIND BEETLE. 

BT H. OARMAN. 

It is common in writings on the origio of the cave fauna of the 
United Slates to assume that the recent formation of the caves of 
Kentucky is evidence of a similar recent origin of the blind ani- 
mals which inhabit them. The geological evidence appears con- 
clusive that the caves of the Green River region, and those to the 
northward in Indiana, were occupied during the Champlain 
period with water, and that their present inhabitants (at least the 
air-brealhing species) must consequently have taken possession 
after the caves were elevated and the water no longer com- 
pletely filled them. There can be no disputing the grounds for 
this t)elief ; the geological evidence is all that could be desired for 
proof of a recent origin of the caves themselves. But I must 
beg leave to dissent from the conclusions which have been drawn 
from this proof, as to the recent origin of the blind animals. 
Conditions requisite to the development of eyeless animals are 
present in most parts of the United States. It seems only re- 
quired that a species have no use for eyes, irrespective of the 
presence of light, and the eyes become reduced. Animals which 
burrow in the soil everywhere show a tendency to loss of the or- 
gans of vision. The moles, the worm-snakes (Carphophis), and 
Catnbarua bartoni are familiar examples. Parasitic species lose 
their eyes, not in all cases because of a life in darkness, but 
because as parasites no eyes are needed. Numerous burrowing 
insects with poorly-developed eyes are known to occur over wide 
extents of territory. Beetles which live almost as exclusively in 
the dark as Adelops and Anophthalmus are not at all rare. Quite 
a list of non-cavern icolous blind beetles is known. It is to species 
such as these, already fitted for life in caves, that we should look, 
it seems to me, as representing the ancestors of cave species; 
certainly not to ordinary species with well-developed eyes. The 
originals of the cave species of Kentucky were probably already 
adjusted to a life in the earth before the caves were formed, and 
it seems probable from some facls mentioned below that they 
were not very different in character from the animals now living 
in the caves. I cannot believe that there has been anything more 
than a gradual assembling in the caves of animals adapted to a 
life in such channels. In this view of the matter the transforma- 
tion of eyed into eyeless species appears to have been much less 
Budden and recent than has been supposed. 

To take a definite example: Ihere appears to be no imperative 
reason for assuming that the blind crustacean, Ccecidoiea {Aaellua) 
Hygia, originated in Mammoth Cave. It was first discovered in 
caves it is true, but occurs widely distributed in the upper Missis- 
sippi Valley, is found throughout Kentucky, and is known to occur 
as far east as Pennsylvania. It is throughout its range a creature 
of underground streams, and is nowhere more common than on 
the prairies of Illinois (the last place in the country in which one 
would expect to find a cave), where it may be collected literally 
by the hundreds at the mouths of tile drains and in springs. In 
Kentucky, also, it is not more abundant in the cave region than 
elsewhere, being very frequently common under rocks in springs 
and in streams flowing from them, even during its breeding sea- 
son. It in only natural that such a crustacean should have found 
itself at home in Mammoth Cave when this cavern was ready for 
its reception. 

The blind fishes, attain, are not by any means confined to the 
caves, but are widely distributed in underground waters through- 
out the country. Amblyopsis spelceiis occurs in Indiana, Ken- 
tucky, and probably also in Missouri and farther south. TyphUch- 
thya subterraneuH occurs in Missouri, Kentucky, Tennessee, and 
Alabama. Chologaster agassizii occurs in Kentucky and Tennessee. 
C, papUliferua occurs in a spring in southern Illinois. I have had 
the pleasure of taking this species, and can say that the spring is 
evidently the outlet of an underground stream, and sends away 
a narrow but vigorous rill at all times of the year. C, cornuttM 
I have taken, with the help of my friend. Professor B. P. Colton, 
in North and South Carolina, and can speak positively as to the 
situation in which it occurs. Like its relatives, it is a fish of 
underground streams., and make^ i^s appearance at times at their 



mouths. Still another species appears, acoording to Dr. Packard, 
to have been observed in California. Here are widely scattered 
fishes with the family characters of Amblyopsis, and so probably 
closely resembling the eyed ancestors of the latter. They illus- 1 
trate my point that there were in existence species possessing at 
least sortie of the characters of the Mammoth Cave forms when 
the caves became habitable; for it will hardly be supposed that 
all of these fishes originated in the caves of Kentucky and have 
become scattered since the glacial period. They illustrate, also, 
the point that hundreds of generations of a species may exist 
under the same conditions of environment as Amblyopsis and 
Typhlichthys, and yet not lose their eyes. Why then should 
these latter have had their eyes all but obliterated in the course of 
a few generations? 

The distribution in this country of blind beetles of the genus 
Anophthalmus might at first thought appear to favor the idea 
that Mammoth Cave is a centre froni which our species have been 
disseminated towards the East. Of our eight described species 
four (possibly five with A, audax) live in the Mammoth Cave 
region. Two others occur in Wyandotte Cave, only a short dis- 
tance away. The single species not thus far recorded from these 
caves is A. pusio of Virginia and eastern Kentucky. It is to be 
remembered, however, that the large caves of Kentucky and 
Indiana have been much more thoroughly explored for cave ani- 
mals than those of other parts of the country, and that their size 
and accessibility to Man have had much to do with the frequency 
with which they have been visited by collectors. They are sim- 
ply portions of the haunts of the subterranean species which are 
opened up to us. One of the blind species {Anophthalmus tenuit) 
of Wyandotte Cave has now been found in Luray Cave, Virginia, 
a fact which gives us reason for believing that the Mammoth 
Cave species are more widely distributed than our present knowl- 
edge indicates. The large number of species (64) occurring io 
Europe points to that continent as the habitat from which all 
species of the genus have spread. If we accept this view of the 
origin of the genus then, whether the American species were intro- 
duced into this country before or after the Champlain period, it 
follows that our species have been but little modified by residence 
in Mammoth Cave, for if they had been we should find them de- 
parting more widely than they do from their European allies. 
They are in fact very closely related to European species. If we 
transfer the question of the sudden appearance of Anophthalmus 
to Europe, and claim still that the species are of jiost-glacial 
origin, that the eyes were lost suddenly after the Champlain 
period, we are met with the difficulty that here there is a grada- 
tion in both the habits and structure of the species which shows 
that the change may be and probably always has been gradual : 
for there are in existence species which live under rocks and have 
rudiments of external eyes. 

Another aspect of this question of a sudden transformation of 
the species has recently been brought to my attention by some 
ot)8ervations I have been making on the habits of these beetles, 
and particularly on a new species of Anophthalmus, of which a 
description is appended. Isolation in caves has t)een urged as an 
important factor in the development of those peculiarities by 
which cave animals are marked. It is assumed that the cave 
species are completely shut off from all relations with their out- 
of-door allies at an early stage in their phylogenic history. 
Nothing, it seems to me, can \>e farther from the truth. They 
are not even now isolated by anything except their inability to 
look out for themselves in the presence of their eyed enemies. 
Ccecidoiea atygia is often found associated with Asdlus communis, 
the eyed species from which it is supposed to have been derived. 
The cave cricket, Hadenoecus subterraneus, while occurring in 
the depths of caves, has always in my experience been found mosC 
abundant at the openings, where the twilight prevailing probably 
does not prevent the use of its well- developed eyes. It is fre^ 
quently associated in such situations with its near relatives of 
the genus Ceuthophilus. Nor are the blind beetles confined to 
parts of caves in which total darkness prevails. Probably 
Anophthalmus ielikaig^j^i is as completely adapted to a life in 
darkness as any of our species, and I have not yet found this 
spedes in the light; but I have found it abundant in a oave where 
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the rumbling of vehicleA (not more than twenty feet away) paes- 
iDg on a road overhead cooll be distinctly heard. In all proba- 
bility the beetles of this cave penetrate much nearer the surface 
than this. Some of the other species are common under rocks 
and wood in the shade of overhanging cliffd at the mouths of 
eaves where they are associated with the Carabidaa commonly 
found in such places. The isolation, such as it is, is largely vol- 
untary on the part of the insects, and I can nee nothing in the 
eurroundings or habits which would indicate that they have ever 
been more completely isolated than they are now. I believe, on 
the contrary, that they ar^ more completely isolated now, from 
specialization, than ever t)efore. 

In short, a reconnaisfiance of the zoology of Kentucky, which 
the writer has had an opportunity to make during the past two 
years, satisfies him that the evolution of the structures which 
characterize our cave species is to be considered apart from the 
que3tion a^ to the age of M-immoth Cave, and that the origin of 
our aquatic cave fauna is in some respects a separate question 
from that touching the origin of the insect fauna. 

Of these matters I hope to have something further to present in 
the future. Of the insects I may say now that there appears to 
have been after the Cham plain period a mi<<ration towards Mam- 
moth Cave of cave insects from the south and east, where the 
continent had not b3en so greatly afftfCted by changes of level as 
was the Mississippi valley. S3me observations in my possession 
tend to show that cave species are now abundant in the vicinity 
of the mountains of Eastern Kentucky. In face much of the 
•eastern end of the State appears to be adapted to an extensive 
subterranean fauna It was a source of wonder to me durhig the 
first few months of my residence at Lexington how the rainfall 
^disappeared so rapidly. A precipitation, which in central Illinois 
would have left its traces in muddy roads and swollen streams for 
weeks, disappears here in the course of forty-eight hours, having 
been swallowed up by a network of fissures in the underlying 
limestone and hurried down to the Kentucky River. These fis- 
sures are co-extensive with the Trenton limestone of this locality, 
And constitute the natural drainage system of the blue grass 
region of Kentucky. The wonder is not where the rainfall goes, 
but that any at all should remain at the surface. It early oc- 
curred to mc that one might find cave animals in these fissures 
could he but get access to them. Thi^ can be done in some cases 
in quarries, and I can say as the result of preliminary exploration 
that some cave insects do occur here, and that at least one blind 
beetle is as abundant as it well could be. On a single visit to one 
of these opened channels I have, with the aid of a pupil, taken 
•over one hundred specimens of the new species here described. 
It is without trace of external organs of vision, but like the earth- 
worms possesses the power of recognizing light, a power which is 
evidently of some importance to it. It occurs in channels seem- 
ingly wherever there is food and moisture, and may be collected 
in the dim light near the openings. For some time I have kept 
forty individuals of this little beetle in my cellar where it appears 
to be perfectly at home, although during the day the light is 
never wholly excluded from its quarters. It wanders about 
freely, but may be sent scampering to cover by a flash of strong 
light. The fo(Ml evidently consists of dead animal matter, such 
as insects and small mammals which are carried into fissures by 
freshets. This supply must be very great, though perhaps some- 
what irregular; but this latter is a feature of the available food 
supply of many ordi;iary insects. Dead grasshoppers carried 
into the fiiisurea are eagerly devoured. Food is evidently dis- 
covered by the sense of smell. In three minutes after placing a 
freshly killed grasshopper on the ground in one of the channels, 
several beetles were found at work on it. In confinement the 
beetles collect on such food after the manner of small ants, and 
eventually leave only the empty crust. 

Anopht?icdmus hornif n. s. Somewhat depressed ; smooth and 
shining; head, thorax, elytra, and abdomen every where provided 
with scant, erect, microscopic pubescence. Head oval; cheeks 
rounded ; dorsal linear impressions rather deep; surface between 
the impressions very finely transversely rugulose; mentum tooth 
prominent, bicuspid. Antennss densely pubescent excepting the 
thickened basal segment, which is smooth and shining, with a 



few hairs near its distal extremity. Thorax trapezoidal, larger' 
than the head; sides strongly arcuate in front; sinuate behind; 
the hind angles acute but not produced ; basal impressions deep, 
separated by a ridge at which the well-marked median linear 
impression terminates; truncate behind, but with a shallow 
emargination at each side separated by a wider median one; 
margin of contracted posterior part a trifie convex before the pos- 
terior angles. Elytra oblong oval, widest a little in front of 
the middle, truncate in front with the rounded humeri rather 
prominent; humeral margin obsoletely serrulate under a high 
magnifying power ; strise very evident next the suture, be- 
coming obscure next the outer margin, obsoletely punctured, 
the third and fourth broken near the middle by a dorsal 
puncture, the sutural stria recurved at the posterior extremity 
of the elytron, joining the third; four rather strong punctures 
within each humeral margin, the second of which gives rise 
to one of the long setss. Color pale fulvous, fading on pos- 
terior part of elytra to yellowish white, or cream color; curved 
impressions of head, edge of prothorax behind and at sides, rims 
about coxsB, etc., darker; lengthi of body 8.67-4 millimeters; 
antennas, 2-3.38 millimeters; length of head, 0.64 millimeter; 
width of head, 0.60 millimeter; length of thorax. 0.72 milli- 
meter; width of thorax, 0.80 millimeter; width of thorax at 
base, 0.66 millimeter. 

The species is closely related to A, putio, Horn, from the Carter 
caves of eastern Kentucky, agreeing in size, in the absence of 
evident serrulation at the humeral margins of the elytra, and 
in the deep basal impressions of the prothorax. It differs 
in the size and shape of the prothorax, A. pu»io having a 
very small prothorax, ** not as long as the head and scarcely 
larger,*' whereas in this beetle the prothorax is distinctly 
larger than the head. The prothorax in ^i. puaio is as wide 
as long, and contracts in width somewhat gradually from 
the front, while in the new species this divisiiiu of the body is 
broadly rounded at the sides, contracting rather abruptly behind. 
A, pusio is said to have pubescence only at the bases of the elytra. 
In this species the pubescence Is rather scant, but is present on all 
the surfaces. The new species was discovered within the cor- 
porate limits of Lexington in the spring of 1890. It is named in 
honor of Dr. G. H. Horn of Philadelphia, who has contributed 
much towards an accurate knowledge of our species of Anoph- 
thilmus. 

State College of Kentacky, Lezlncton, Got. a 



THE BOTANICAL LIBRARY OF A STATION BOTANIST. 

BT ▲. B. mrOHCOOK. 

Probably the most essential part of the special equipment of a 
botanist to an experiment station is his working library. At least 
a part of the work of a station should be original investigation. 
In order that the results of his investigation should be an addition 
to the sum total of the world's knowledge, it is obviously desira- 
ble that the investigator should know all that has been published 
on the subject up to the time he presents his own results to the 
public. In the scientific world results are said to be known when 
they are put on record ; that is, when they are published. If all 
the results of botanical Investigation were published in one peri- 
odical, it would be an easy matter to hunt up the literature on a 
given subject. If all the results were to be found in botanical 
periodicals in the English, French, or German language, our work 
would be less easy, but still not difficult. But. lo ! where must 
we look for our information? In botanical periodicals in all 
languages. I doubt if there be a station botanist in this country 
who can 'readily read all the botanical literature published in 
Europe. This statement will probably hold good if we exclude 
the Hungarian, Polish, and Russian; and most of us are conBned 
to French, German, Latin, and possibly Italian. But this is not 
the worst; we must look through the proceedings of a multitude 
of scienti6c societies, prominent ones whose proceedings are 
readily accessible in the larger libraries, others more or less local 
and little known. But even this is not the worst; we find bofcani* 
cal literature in periodicals or proceedings devoted to geneiml 
science, or even to miscellaneous matters, 8ACQft^^&ssk^^akNM&u^ 
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away Id a^eed catalogue, a weekly agcicultiiral paper, or even a 
college moDtbly. Fortunately there is a growing tendency to 
have arti(^8 reprinted and distributed more or less freely among 
contemporaries. In addition to these various channels of publica- 
tion, we have the thousands of books, pamphlets, and sheets de- 
voted more or less to botanical subjects. 

ft is obviously impossible for a station botanist to have ready 
access to even a tenth-part of the accumulated literature. It is 
only at the larger public institutions that an attempt toward com- 
pleteness is made. 

But In lx>tany, as in other sciences, the period has long since 
been reached when classification of its literature was necessary. 
Thus with the proper aids it is possible for every botanist to be- 
come fairly familiar with the literature on any subject. 

Probably there are as many opinions as there are station bota- 
nists as to the selection to be made of these aids, and it is the ob- 
ject of this paper to give one opinion out of the many. 

First, as to the periodicals; assuming, as is generally the case, 
that the funds for library purposes are quite limited. Most of us 
take from our own country at I^ast the Botanical Gazette and the 
Bulletin of the Torrey Botanical Club, The latter is especially 
useful for its " Index to Recent Literature Relating to American 
Botany.'* 

Of foreign periodicals I would mention the Botanisches Cen- 
tralbkittt for its •• Referate," under which heading are given 
classified reviews of important articles, and for its '* Neue Lit- 
teratur,** which is an index, and a very complete one, to the cur- 
rent literature in all languages; the Beime Oeniraie de Botanique, 
tat its excellent reviews of the work done in various departments 
of botany during a given period ; and the Societatum Litterae^ 
giving monthly a classified list of articles published in the pro- 
ceedings of scientific societies. 

All will agree that by far the most important work is JusVs 
Botanucher Jahretbericht, This gives an abstract, long or short, 
according to importance, of all the botanical articles published 
during the year. It is well indexed and classified. 

Most of the station botanists are working more or less in special 
lines. The above-mentioned works will enable him to get at least 
the titles, and often an abstract of the contents, of nearly all the 
articles that have been published on his special subject. The most 
difficult period to cover is the last few months. JugVs Jdhres" 
bericht is about two years behind, and the Centralblatt usually at 
least a few months. 

Having at hand the titles and authors on a given subject, it is 
often desirable, or even necessary, to obtain the articles. Books, 
pamphlets, and reprints can usually be picked up through dealers 
in second-hand books. Separate numbers of the current periodi- 
cals and proceedings can usually be obtained. There remain such 
articles as are to be found only in the back numbers of serials. 
These are often very important and difficult to obtain. It is out 
of the question to think of purchasing these expensive works, for 
station libraries have too limited an income for this purpose. 
A good way is to be on the lookout for separate volumes contain- 
ing the articles desired. But this requires some knowledge of the 
serials. 

Three important works for this purpose and for botanical bibli- 
ography in general are Pritzel's '* Thesaurus Literaturae Botani- 
cae," Bolton's '* Catalogue of Scientific Periodicals,'* and Scudder's 
*< Catalogue of Scientific Serials.'' 

After one obtains all the articles po8.^ibIe in this way, there will 
still be many that are unattainable. For these one must coqsult 
a large library. Short articles can then be copied, and notes can 
be taken of long ones. Photography will doubtless, in the future, 
play an important part in copying rare articles and plates. This 
can be done at a comparatively small expenditure of time and 
money, and has the immense advantage of being certainly cor- 
rect. 

I have said nothing about the selection of general works of 
reference and other books, as this depends so much on individual 
opinion and the line of work followed ; but the above-mentioned 
aids to the botanist seem to me to be a necessary part of the equip- 
ment of every experiment station. 

Afrieoltoral Oolleg* Experiment SUtion, UmntotMaa, Kaasss. 



FORENSIC MICROSCOPY. 

BT L. A. HABniHO, B.8C., PH.D. 

FoRENSio Microscopy, like Forensic Medicine, has a dose con- 
nection to law ; it also deals with cases which are cloeely inter- 
woven with the administration df justice, and with qoesticiiia 
that involve the civil rights and social duties of individuals, the- 
detection of poisons as well as the treatments of the recovery of 
poison/rom the poisoned. More and more in the history of the 
criminal courts is the demand occasioned for the application of 
the microscope, and microscopical toxicology. Although of late 
a certaia line of medico-legal research has been obliged to com- 
bat with the works of the undertaker, who, when preserving the 
bodies of the dead, employs preservative compounds, largely 
composed of arsenical and mercurial compounds, while there is 
no question as to their preservative properties, yet the question 
arises, Is it good policy, is it for the good of the community at 
large, to employ embalming fluids composed of such poiaonoua 
substances? Criminals may easily hide their heinous crimes by 
having their victims embalmed, and who is there to tell which 
of the poisons was administered by the hand of the coward who 
did not dare to do his work before the world and openly, who for 
pecuniary or other reasons sought this road to remove a good 
man, nay, perhaps the man least to be spared, and who is there- 
to identify the poison introduced by legitimate (?) means froca 
that introduced with murderous designs? Yet, despite this op- 
posing energy, despite the seemingly unsurmountable difficulties 
which surround forensic microecopy and toxicology on every 
side, we are still making progress and demonstrate that " forensic 
microscopy " is destined to be a branch of science which cannot 
be ignored, try as the opposers may. 

If we measure the future by the work and benefits the micro- 
scope has done in the past, it will be seen that a very bright pros- 
pect is awaiting us indeed. No instrument yet devised by the 
ingenuity of man can compare with the microscope in its universal 
application to research in >he broad domain of science, and I 
will endeavor in a brief way to call attention to a few of its spe- 
cial relations to law. 

The direct application of the microscope to law dates back to- 
about 1885, and ever since that time it has made a record for itself 
in convicting the guilty and protecting the innocent. The expe- 
dient taught to us by Albertus in 1226, that the victim's wonnda 
would open afresh in the presence of the slayer, or the custom 
honored from time immemorial of watching the effect upon the 
suspected criminal as he touched the dead body of his supposed 
victim, we no longer are obliged to resort to. In the early age 
of forensic microscopy, its application was simply confined to » 
few questions of criminal law; but the more it attained perfect- 
ness in lenses, the excellent means of determining minute meas- 
urements, the adaptation of the spectroscope, and numerous vala* 
able mechanical appliances, it has claimed so much attention in 
civil and criminal law that its usefulness cannot be denied. 
Although the microscope has played a very important part for & 
number of years in noted criminal and civil cases, its proper rela- 
tion to law seems to be little understood. It is true that many 
underrate its value, and throw aside all testimony attained 
through its use as worthless, while others again largely overrate- 
its powers. It is a well-known fact, though an unfortunate exist- 
ing condition of affairs, that persons are permitted to give ex- 
pert testimony in branches where they have but little more knowl- 
edge than the court before whom they testify. It is largely froov 
this cause that so much discredit has been thrown upon the whole- 
field of expert testimony, especially in this country. This condi- 
tion of fact does not alone relate to forensic microscopy, but it 
has invaded all branches of expert testimony. 

When, however, persons expert in the use of the microscope 
are called upon to give testimony, there ought not to be any disa- 
greement as to the result of the examination they may make ; as, 
for instance, if they examine a stain, and blood corpascles are- 
found by one, it should be verified by the other; and, if measure- 
ments of these corposclet are made, their measnres should cor* 
respond without a doobt There should be no dlffevmoe on snob 
matters of fact, though this is not meant to imply that tbcy sboohi 
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not honestly differ as to how the blood came there. The liiicro- 
Bcopt) will tell with true and unerriDfi; .certaiiity whether the ad- 
hering substance on a weapon is human or animal hair, or 
whether what is thought to he hair Is not cotton, silk, or wool 
fibre. It is a well-known fact that portions of brain-»ub:>tance 
adhering to weapons which have caused the fracture of the skull 
and laceration of the brain can onlj be recognized by the micro- 
scope. While, when the substance is fresh it cannot easily be 
mistaken, it is quite different when it becomes dty ; it will then 
assume a gray or brown color, and become quite horny. In this 
state no physical appearance can tell what it is, the naked eye is 
at a loss to recognize its source. Quite different with the micro- 
scope; it will tell you. Moisten the substance, and you will see 
its color become whiter and its consistence quite soapy. Now if 
you soften the mass in a solution of common salt, I will show 
you nerve-cells or nerve-fibres; though so small, being only ^^ of 
an inch or less in diameter, you shall see them plain and distinct. 
Likewise, hair adhering to clubs or weapons of any kind can be 
recognized as to its source, whether it has been torn out by force 
or not. If by force, we plainly see the tubular sheath of the hair, 
with the hair issuing from it; the color is distinguishable, the 
size, and whether they are cut at both ends or pointed at one, 
whether the bulb or sheath in which it grows is still attached to 
tliem, etc. It may not be amiss to state that hair from lower 
animals differs in a great many particulars from that of man; the 
hairs of animals, generally speaking, are coarser, thicker, shorter, 
and less transparent. The ones which bear a clo^e resemblance 
to that of man are the spaniels and sky terriers whose hair is long 
and silky, though the linar markings on the cortial portions are 
not so numerous and fine. It is a deplorable fact that very little 
of value has been written upon the subject of hair in its medico- 
legal relation. While it cannot be denied that all the works on 
forensic medicine mention this subject, yet they are based upon 
very little orit^inal research ; they are mainly copied one from 
another. We shall say more on this subject at a later date ; we 
are willing to admit that it may not at all times be perfectly dis- 
cernible as to the source of the hair, yet, when taken in conjunc- 
tion with other evidence, doubt may be removed and positive 
evidence established. 

It is understood, of course, that the examination of supposed 
weapons should be conducted with the greatest care, and notes 
taken, full notes in fact of all the detail and every process in the 
operation; especially spots and marks which can have any pos- 
sible bearing upon the case under question should be carefully 
noted. 

In the broad domain of chemistry and toxicology the micro- 
aoope is a very important factor for the identification and veriti- 
oation of many ordinary tests, which are made to determine the 
composition of solids and liquids. Not many years ago. death 
from poison was surroundei by dread and fear scarcely compre- 
hensible at the present day. Tradition informs us that persons 
suspected of having committed murder by poisoning were broiled 
alive in England, and in France burned at the stake, and in the 
various other countries tortured in the most inhuman manner. 
It is now, however, generally conceded that, wiih modern 
methods introluced for the detection of poison, the fear of dis- 
covery has been rendered greater than the dread of punishment. 
Tne greatest advance in legal chemistry was throui^h the achieve- 
ments of Bunsen and others; quantities so minute as to be out 
of reach of all other known methods of analysis, we are enabled 
to identify with unerring certainty. Many poisons, euch as 
strychnine, arsenic, morphine, etc., will crystallize with certain 
reagents into characteristic forms, which are peculiar to them- 
selves. 

Of late considerable attention has been paid to the microscopi- 
cal examination of hand- wiitings. While perhaps the microscope 
cannot be considered an aid in forming an opinion as to the real 
author of a given specimen, yet its value for the detection of al- 
leration and changes made in the original cannot be underrated. 
It is impossible to make an erasure of any written or printed lines 
and hide them from detection by the microacope; the most skil- 
ful forger cannot restore the slightest derangement of the fibres 
OA the finished surface of the paper. 



Equipped with the modem improvements and possessing the 
requisite skill, the progressive microscopist may be said to be a 
true friend of the curious, in the full meaning of this expression. 
It in true that sometimes our most exhaustive means of industry 
and research are only rewarded by negative results; yet it cannot 
be denied that in the majority of cas^s we reap the reward of 
diligence and industry by seeing our work change the whole 
theory of a plea in civil and criminal a(*tion, becoming a terror 
to the guilty and joy to the innocent. 



Thb tenth congress of the American Ornithologists* Union 
will convene in Washington, D. C ., on Tuesday, November 15, 
1802, at eleven o'clock, a m. The meetings will be held at the 
U. 8. National Museum. The reading of papers will form a 
prominent feature of the meetings. Associate as well as active 
members are earnestly requested to contribute, and to notify the 
the secretary before November 12 as to the titles of their com- 
munications and the length of time required for th»'ir pret«enta-> 
tion. 80 that a programme for each day may be prepared. 

— Among the articles of the November number of The Forum 
in one on '*The Library of the United States'* by Mr. Ains- 
worth R. Spofford, Librarian of Congress, who explains the rank 
that this great library will take anions the great libraries of 
the world. In the series of articles on Municipal government 
there appear two contributions in the November number: 1, 
by the Rt. Hon. Joseph Chamberlain, who com|>are8 the Govern- 
ment of Birmingham, England, with the Government of Boston, 
and tries to ascertain why Boston's government costs tlve times 
as much as Birmingham's, they being cities of about the same 
size; and 2, by Mr. Charles Francis Adams, who points out les- 
sons from the municipal experience of Quincy, Massachusetts. 
Professor Edward 8. Holden, Director of Lick Observatory, 
tells what we really know about Mars. In the series of articKs 
giving the results of his investigations into our public-school sys- 
tem, contributed by Dr. J. M. Rice, the November number con- 
tains his study of the schools in Buffalo and Cincinnati. 

— Mr. O. P. ELay has furnished for recent <* Proceedings of the 
National Museum" three interesting biological papers. The 
Hrst is entitled **0n the Ejection of Blood from the Eyes of 
Homed Toads," and establishes beyond question the fact that 
under certain conditions about the time of moulting Phrffno- 
soma eoronatum ejects from the eye a small quantity of. blood. 
Mr. Hay records personal observations on the toad^, and also 
quotes the experiences of others. Profe*'Sor L. M. Underwood 
furnishes the following account: ** In 1885 a student of mine re- 
ceived a specimen of horned toad from California. In examining 
the animal I took occasion to turn him on his Iwck, using a lead 
penal for the purpose. The animal resented this treatment, pn<| 
showed considerable anger, opening his mouth and puffing up hia 
body. On being irritated still more, he grew more and more en-. , 
raged, until finally blood spurted from just above his eye to a dis-r -> 
tance at least a foot from the animal, as several spots struck my 
arm considerably above the wrist. After spurting the biQod the 
animal became limp and collapsed, and remained in a stupor for 
some time; and when handled behaved as if dead. After a time, 
possibly not over five or six minutes, certainly not over ten, the 
animal revived and commenced to run about the table. Wishing 
to know if he would repeat the operation, I commenced to irri- 
tate him again in the same manner. After becoming enrag«?d 
again, the animal soon went through the same process, ejecting 
blood from the same eye as before. He then fell into a similar 
stupor and remained about the same length of time, after which he . 
revived. No amount of irritation could produce a third diecharge, 
although the animal showed some anger.** Mr. Hay also recorda 

** Some Observations on the Turtles of the Genus Malaclemys." 
and presents a number of interesting facts concerning '*The 
Breeding Habits, Eggs, and Young of Certain Snakes.'* No. 905 * 
of the Museum ** Proceedings*' consists of a valuable paper by 
Mr. L. O. Howard on '* The Insects of the Sub-Family Encyrtiosd 
with Branched Antennss." Three new genera (Pentaenemu$t Tetra-, 
dadia, CaioeerinuB) and species are described, five species beteg, 
figured. 
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BOGDANOV ON THE PRIMITIVE RUSSIANS. 

BT JOHH BIDDOX, IX. D , F.B.B. 

The Anthropological Congress lately held at Moscow, however 
mocb its attractions and itf« attendance may have been diminished 
by the cholera scare, has at least produced one very notable and 
InteieBting paper — that by the veteran Professor Anatole Bog- 
daoov, entitled '* Quelle est la race la plus ancienne de la Russie 
oeotr^e?" In it Bogdanov recalls the fact that twenty- five years 
have elapsed since he published his first researches into the sub- 
ject on which he now delivers a fairly matured opinion. During 
a ffceaX part of the interval he has been laboring in Uiitf field and 
ooUecting material, not from the centre only, but from all parts 
of Russia, though at times he seems to have abandoned the effort 
for a while in a kind of despair. 

His earlier re^arches led him to form the opinion that the kur- 
gans (tumuli) of central Russia, believed to date from the ninth up 
to even the fifteenth century, contained the remains of two races, 
one dolichocephalic, tall and strongly made, with liRht-brown 
hair, the other smaller, with short, broad bead and dark-brown 
hair. The former he found preponderated in the earlier kur^i^ans, 
mnd in the south-western part of the central provinces, the latter 
at later dates and more to the north-east. In spite of the mode of 
location, but io accordance with the apparent dates, those who 
considered these facts mostly agreed that the dolichoeephals were 
of Finnish kindred. Me rians probably, and that the shorter heads 
beloni^ed to the Slavs who invaded and incorporated them. 

lAter discoveries and the products of a wider field do not, in 
Bogdanov*8 opinion, confirm this view. These long skulls, which, 
though the occiput projects considerably, have usually well-devel- 
oped frontal regions, and are by no means of low type, are found 
to prevail in the older interments throughout the west and south 
as well as the centre of Russia, while short heads abound in the 
north and east, in the ancient kurgans of the Uralian region and 
in those of the Bashkir territory. Bogdanov inclines to the 
opinion of Poesche, that the Slavs ** descended in reality from a 
dolichocephalic source.*' And, seeing that the modem Slavs are 
on the whole moderately brachycephalic, he thinks that the pre- 
vailing form has somewhat changed through contact and crossing 
with raoes having broader heads (meaning probably the Mongoloid 
races which lie and have lain to the east of them), but also owing 
to the operation of other (external) causes. ** With the progress 
of ciyili£ation/* he says, '* begins another series of influences, 
which has played a great part in the history of peoples, and may 
play a still greater one in the future, because the conditions of 
civilization bring about necessarily in the course of time an in- 
crease of brachyoephaliam. . . . Dolichocephaliam declines more 
and more in Europe, and the heads become larger and finer.** 



Thus does Bogdanov range himself on the side of the short hettdt 
in the curious controversy which is arising in Europe as to the 
relative merits of the two leading forms of cranium, and to which 
Obedenare, Laponge, and Von Ammon have contribatod both 
facts and opinions. I recollect asking Professor Rokitansky, five 
and thirty years ago, whether the Caechs were not brachycephalic. 
Rokitansky was himself a Bohemian, and he was evidently net- 
tled by a question which he thought touched upon a weak point 
in his fellow-countrymen. *<Ahl well I** he said, **they are a 
very clever people for all that." On the other hand, Me««rs. 
Jacobs and Spielmann, in their recent paper on the physical char- 
acters of British Jews, almost apologised for the long-headedness 
(in a physical sense) of the Sephardim, as a mark of inferiority t 
Since Topinard claimed the Aryan language as the original prop- 
erty of the short-headed Kelto-Slavo-Galcha family, their c<nigen- 
ers have taken heart, and threaten to push us long- heads from our 
stools of conceit. 

Whence came these aboriginal dolichoeephals of Russia ? ** Not 
from Asia or the Caucasus," says Bogdanov. *< It is more likely 
that they came from the Danube, where we find at present doli- 
chocephaly predominant [in Bulgaria]. They probably followed 
the Dnieper into White Russia, thence to Novgorod and into 
Sweden. This was the northward stream. About the same time 
there was probably an eastward current through Minsk to Taro- 
slav and Moscow, and a western one by Galicia, the Vistula, and 
the Danube.*' 

ON 'TYPE-SPECIMENS" AND '• TYPE-FIGURES" IN 

ENTOMOLOGY. 

BT W. r. KiaST, LOUDON, BMO. 

A **TYPB specixbn" is the specimen of an insect from which 
the original describer drew up the first description of a species; 
and it is often of great importance to settle disputed points of no- 
menclature, where any doubt exists respecting the actual identifi- 
cation of a species; for if we are certain that we have the original 
specimen before ua, no further dispute is possible. A '*type» 
figure*' is the figure quoted by the original describer as illustrating 
his species, or is a figure supposed to represent the species pub- 
lished by a later author. 

This appears plain enough; but in practice it is not always sat- 
isfactory. The specimens descritied by the older authors, such as 
Linn6 and Fabricius, are not always in existence, and in other cases 
it is not always certain that the specimens in various old collec- 
tions supposed to represent the ty|«s of these authors are actually 
the real specimens which they described. Again, Linn6 frequently 
quoted several figures of different species as illustrating one of his 
species; and, in several other cases, he seems to have dei«cribed 
quite different species in his successive works. Under these cir- 
cumstances it does not follow that a specimen, even if ticketed by 
Linn6 himself, is necessarily the species which he originally de- 
scribed. Some of the later authors, too. such as MUHer and 
Hontheim, have figured insects as species of Linn^, and applied 
wrong Linnean names to their figures in the most reckless manner. 

In the case of Fabricius, we already meet with far more careful 
and conscientious work; and when Fabricius describes an insect 
from a known locality, there is often very little doubt about what 
he really intended. But his names, too, were fiequently misap- 
plied by his contemporaries; and it is only lately that several in 
sects which he described from India, but which his contemporaries 
mistook to refer to European species more or less resemblins them, 
have been correctly identified. Gross errors, too, have been com- 
mitted by certain recent authors who have found specimens of 
insects supposed to have been named by Fabricius in old collec- 
tions, and have jumped to the conclusion that they were his 
original types, though neither the locality nor the description 
may have applied to them at all. This does not apply to collec- 
tions indubitably referred to by Fabricius, such as the Banksian 
and Hunteriao, which may usually be regarded as authoritative. 

Again, some authors have cared more for the condition of their 
specimens than for scientific accuracy, and may in some oases 
have actually got rid of their own types and replaced them with 
better specimens, possibly of a different species mote or 
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flembling the real one ; this, apart from errors or transpoeition of 
labels, to which accideots all collectioos are more or less liable, in 
proportioD to their nge. 

While, therefore, fully admitting the great valae of a type, or 
type-figure, it is necessary to ascertain that it in really the specimen 
<ir represents the specimen originally described. If it contradicts 
the originsl description in any important respect, and especially 
if it is an insect known to be from a different locality to that 
assigned to it by the original describer, it is more than probable 
that it is not the original type at all, and is worse than mislead- 
ing. Errors of locality are always possible; bat much will depend 
on the author. Donovan, for in>^tance. was extremely careless 
about localities, but, as he figured all his species, this matters 
less ; on the other hand, Fabricius was far more careful than later 
authorities have given him credit for; and an error of this kind in 
ills work was quite exceptional. 



THE CONVEX PROFILE DF BAD-LAND DIVIDES. 

BT W. M. DAVIS, HABVARO COLLXGX, GAMBBIDGX, MASS. 

Iv Mr. 6ilbert*s analysis of land sculpture, constituting chapter 
V. of his ** Geology of the Henry Mountains,** he explains why the 
surface of an eroded region possesses slopes that are concave up- 
wards and steepest near the divides, and shows that it is for the 
reasons there stated that mountain-} — that is, mature and well- 
sculptured mountains, such as sre of ordinary occurrence — are 
steepest at their crests (p. 116). The arHes of the Alps illustrate 
this perfectly. Gilbert calls thia generalization the <Maw of di- 
vides." 

But in discussing the forms assumed by eroded badlands, or 
arid regions of weak structure with insignificant variety of text- 
ure, he finds an^xception to the law of divides. The two lateral 
concave slopes of a bad-laud ridge do not unite upwards at an 
angle, forming a sharp divide, but are joined in a curve that is 
convex instead of concave upwards. **Thus in the sculpture of 
the bad landp there is revealed an exception to the law of divides, — 
an exception which cannot be referred to accidents of structure, 
and which is as persistent in its recurrence as are the features 
which conform to the law, — an exception which in some unex 
plained way is part of the law. Our analysis of the agencies and 
conditions of erosion, on the one hand, has led to the conclusion 
that (where structure does not prevent) the declivities of a con- 
tiauous drainage-slope increase as the quantities of water flowing 
over them decrease; and that they are great in proportion as they 
are near divides. Our observation, on the other hand, shows that 
the declivities increase as the quantities of water diminish, up to 
a certain point where the quantity is very small, and then de- 
or.ase; and that declivities are great in proportion as they are near 
•divides, unless they are very near divides. Evidently some factor 
has been overlook»*d in the analysis,— a factor which in the main 
is leas important than the flow of water, but which assert<« its ex- 
istence at those points where the flow of water is exceedingly 
small, and is there supreme" (pp. 1^2. 128;. • 

It has for some time seemed to me that the overlooked factor 
is the creeping of the surface soil ; and, as I have not seen men- 
tion of this process as bearing on the form of the crest-lines of 
divides, a brief note on the subject is here offered. 

The superficial parts of rock-masses are slowly reduced to rock- 
waste or soil by the various processes included under the term, 
weathering. Unconsolidated materials are in the same way re- 
duced to finer texture near their surface. The loose and olten 
fine material thus provided at the surface is carried away by 
various processes, of which the chief are moving water, moving 
air, and occasionally moving ice; but there is an additional process 
of im[X)rtance, involving dilatation and contraction of the soil, and 
in consequence of which not only the loose particles on the surface 
are transported, but a considerable thickness of loose material is 
oaosed to creep slowly down- bill. 
/ Dilatation is caused by increase of temperature, by increase of 
/ moisture, and by freezing. Vegetable growth. may probably be 
added to this list. The movements are minute and slow. They 
are directed outwards, about normally to the surface. Contrac- 
tion follows dilatation, when the soil cools or dries, or when its 



frost melts. The movement of the parts is then not Inward at a 
normal to the surface, but vertically downwards, or even down- 
wards along the slope. As the two motions do not oonnterbalance 
each other, a slow down-hill resultant remains. This is greatest 
near the surface, where the dilatations and contractions are great- 
est: but it does not cease even at a depth of several feet, perhaps 
of many feet. Hence the down-hill dragging of old- weathered 
rock often well shown in fresh railroad cuttings in non-glaciated 
regions. I presume all this is familiar to most readers; although 
from the frequent inquiry concerning the means by which valleys 
are widened it is evident that the creeping process is not so gen- 
erally borne in mind as that by which running water washes loose 
material down-hill. 

The form assumed by the surface of the land depends largely 
on the ratio between the processes of washing and creeping. 
Wherever the concentration of drainage makes transportation by 
streams effective, the loose material is so generally carried away 
(except on flood-plains) that the action of creeping is relatively 
insignificant But on divides, where drainage is not concentrated 
but dispersed, the ratio of creeping to washing is large, even 
though the value of creeping is still small. This is especially the 
case in regions of loose texture and of moderate rainfall; that is, 
in typical bad lands, where the supply of loose surface-material 
ready to creep is large, and where the loose material is slowly 
taken away by washing. On the divides of such regions, the 
surface form is controlled by the creeping process. The sharp- 
edged divides, that should certainly appear if washing alone were 
in action, are nicely rounded off by the dilatations and contrac- 
tions of the soil along the ridge-line. The result thus determined 
by the slow outward and downward movements of the particles 
might be imitated In a short time by a succession of light earth- 
quake shocks. 

Mr. Gilbert has himself given several beautiful illustrations of 
the close dependence of sharp or rounded divides on rainfall; 
structure remaining constant. If the rainfall should increase in 
bad-land regions, would not all their divides become sharper; 
and if the rainfall were continuous, so as to carry away every loose 
particle as soon as it is loosened, would not the divides assume 
the sharp ridge-line expected from Mr. Gilbert's analysis but not 
found in the actual arid had-land climate? In the eastern and 
well-watered part of our country, I have often seen clay-banks 
much more sharply cut than the equally barren surface of the 
western bad lands; but even on clay-banks, the minute divides 
between the innumerable little valleys are not knife-edge sharp; 
they are rounded when closely looked at. Perhaps they are 
sharper in wet weather and duller in dry spells. 

If rainfall remain constant and structure vary, then the harder 
the structure, the less the supply of soil for creeping and the 
sharper the divides; the weaker the structure, the more plentiful 
the supply of soil for creeping and the duller the divides. Numer- 
ous examples of this variation might be given. 
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Some Remarks on the Botanic Trinomial. 

An article in Science for September 16, signed C. H. Tyler 
To«vnsend, contains certain statements which cannot be passed, 
it seems to me, without some few words of discussion. It is quite 
evident that this article loses sight entirely of the main purpose 
of a biological name, and seems to imply that the name of a thing 
has to do with justice, right, etc. For example, I find therein 
the following expressions: *'In no case can the name of the 
original erector and describer of a genus be separated therefrom 
without gross injustice.** ** There is no necessity whatever for 
shedding glory upon the one who has made the transfer. ... He 
has no right whatever to the species.** These words, 'Mnjus- 
tioe,'* *< right,** belong to the field of Ethics, not tliat of Tax- 
onomy. 
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I fhall try to consider the botanic trinomial, not from the 
ethical point of view an Mr. Towosend seems to have done, but 
from the taxonomic strictly. 

We find it convenient to g^ve a name to a plant simply because 
the use of the name serves to call up an aggregate of character- 
istics ^ hen we wish, without the necessity of detailing those 
characteristics. The whole matter is one of convenieDce simply, 
and a name means nothing more than this. 

It has been pretty universally agreed that it is more convenient 
to have a binomial name than a monomial one, for by this menns* 
we are enabled easily to group our plants, the first name serving 
to call to mind the agi^regate of characteristics of the group 
(genus), possessed often by many sub-groups (species), an*! the 
second those characteristics possessed to a greater or less extent 
by the individuals that go to make up the sub-group. 

So far this seems to be reasonable enough, and, followin<; the 
same lines, should we choose to add a third name to our binomial, 
making it a trinomial, we should naturally do so for the purpose 
of segregating these sub-groups into »till smaller ones (varieties). 
On this line the addition of terms might rationally be continued 
to the extent that the facts of observation would warrant. 

But we find in the de facto botanic trinomial a mixture of two 
taxonomic principles, instead of the rational following out of the 
single line indicated by adding to the monomial the second term. 
Usually the third term is added as a compromise with existing 
fact, simply to avoid the possibility of having two homonomic 
binomials, and consists of the name of the person who first pub- 
lished the binomial. It is evident that this addition of such a 
third term serves a purpose only in comparatively rare cases; in 
the vast majority, were it not for the fear that some future comer 
would see fit to use the same binomial to designate another 
I^nt, it would l>e, as a name, useless. But at present the addi- 
tion of the author's name is essentially a part of the naming of 
the plant. 

It is this third name, and comparatively useless one, that is the 
cause of much of the trouble of the botanic taxonomists. Many 
seem to feel that this serving as a compromising tailpiece, the 
necessity for which it is confessedly the aim of the botanic world 
to do away with altogether, is an honor. And for this reason 
there is strife in a large class of cases as to the third name to be 
added to the binomial. For consider the following specific case. 
Hooker and Arnott notice a plant, which, in their judgment, is a 
member of the large group of plants that has been called Malva. 
They therefore give it the binomial name Malva malachroides, 
and first publish the characteristics which that name is to call up. 
Afterward Gray considers that the plant cannot belong to the 
group called Malva, and so gives the same plant the name Sided- 
cea malachroidea. More recently Greene finds that the plant can 
be neither a Malva nor a Sidalcea, and calls it Hespercdcea mala- 
chrotdes. 

Now suppose we have an individual of this group and wish to 
give it the moet convenient name. For the name of the main 
group undeniably it matters not which of the three names we 
choose; if we have had the opportunity of studying the plant 
carefully our choice will be determined by the observed facts and 
our own judgment. Personally, in the present case, I chose to 
call the plant Hesperalcea. For the second name there is no 
choice, the three authors having given it the same. (Had there 
been a diversity of names here, the name first given the plant 
would have been chosen, not because this is '* just,*' or ** right," 
but hecause by this artificial rule we obtain a permanent factor in 
the name, without fossilizing individiutl opinion at all regarding 
the affinities of the plant.) 

We now come to the third name, only added, remember, from 
the fear that some one has called or will call some different plant 
Hesperalcea malachroidea. Here custom is divided, and many 
would write H, malachroides, H, and A,, and others H, tiio/a- 
ehroideSj Oreene, It is for us now to determine which of these 
names is the most convenient. ^ The person to whom we wish to 

> I bAve notoonsidered tbe writing of H. malaohroldM (H. and A.) Greene, 
as the parenthetioel term Is no more an essential part of tbe name than the 
date of pahllcatlon or twenty other partionlan whioh might oocnr in a mono- 
graph on the plant. 



communicate 'the idea, H. malachroldes, upon seeing the tri- 
nomial H. malachroides, H. and A., naturally tarns to the work» 
of H. and A. to find the summing up of the characters of the- 
plant. But here he is met with an Insurmountable dlfflcolty. 
He can find no trace of it. Let him look for malaehroidu, per- 
chance Mr. Townsend would say. But it is easily possible that 
H. an«1 A. have described five species by the name of tnalaehroi^ 
des. On the other hand, suppose we write H. malachroides, 
Greene, the person wishing to know of this plant woukl turn to- 
the works of Greene and there would find the reference to Malva 
malachroides, H. and A , which would enable him to find the 
original description of the plant and thus obtain the idea whioh 
we wished to convey. 

It seems plain enough then that the third name of this trinomial 
from the standpoint of convenience should be Greene and not H. 
and A.. 

Mr. Townsend disposes of this difficulty in the foUowing^ 
words: — 

*'I would write Met^geria pubescens schrank, . . . and make* 
no more ado or trouble about it. . . . This signiBee always that 
the authority named described the species originally and originally 
proposed that name. The founder and date of the genus can he- 
ascertained by referring to any monograph.*' 

It is obvious on a little thought that this paragraph assumes a> 
good deal more than the facts warrant. In the first place there 
ceitainly will be no monograph of the species named pubeaoenB^ 
and it is very possible that a monograph of the generic name 
chosen may not exist. 

But it is perhaps allowable to look at these two trinomials fron» 
a slightly different point of view. Which tells the moat truth ? 
H. malachroides, H. and A, implies that H. and A. would now^ 
choose, as we have done, the group Hesperalcea for this plant. 
This we have no right to imply; as a matter of fact they did 
choose Malva. and this is all we know or should state. 

Of course, in all the preceding I have assumed that the purpose- 
of a name is to convey from one person to another the idea of a 
thing, and on this hypothesis it seems to me that the conclusionB> 
arrived at are sound ; but I would not wish to be understood aa 
desiring that a name should do no more than this. If it can con- 
vey the history of the thing, well and good, as long as by trying* 
to do this it does not entirely defeat its own purpose, as I think V 
have shown Hesperalcea malachroides, H. and A. , would do. 

C. MlCHKNBB^ 

San Prancifloo, Oct 7. 



Notea on the Satomiidse, or Emperor and Atlas Motha. 

Althouoh the family Saturniidm comprises the largest andl 
some of the handsomest of all the Lepidoptera, it is still very im- 
perfectly known. The larvse are mostly gregarious, and feed oik 
trees. Many of them form cocoons, which are attached to the- 
branches of the tree^ upon which they live, while others (at 
least in South Africa) are said to pupate in the ground. I ank 
not certain whether it has yet been ascertained whether this lat- 
ter habit has been proved to be peculiar to certain species or 
genera, or whether the same species may form its pupa in dif- 
ferent ways, according to circumstances. 

There is doubtless a much greater variety of these insects ia 
tropical countries than we are at present aware of. Many of the- 
most remarkable species are only received singly, and often re- 
main unique in our collections for years. Collectors rarely have^ 
an opportunity of rearing them from the larvad, even if they 
should meet with a brood, and many species probably feed on. 
lofty trees, quite out of reach, while the perfect insects are noc- 
turnal in their habits. Many of the larger, and especially the 
domesticated species of Satumiida from which silk is obtained io 
India, China, and Japan, vary very much, and this is another 
obstacle to their successful study. Many of these domesticated 
breeds, and the various wild or semi-domesticated forms allied to 
them have been simply named, and not described ; or perhapa 
only the food-plants and localities have been indicated. Theee- 
useless names find their way into our collections and from thenoe^ 
into our lists and papers, and form a wholly unneoeasary element 
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of confusion, which should be eliminated as soon as possible, 
either by the actual description of the species, or bj the rejection 
of these manuscript names. The mischievous practice of attach- 
ing names io insects without describing them has long been 
abandoned by lepidopterists in every branch of the study except 
sericicuHure. W. F. Kirbt. 

London, England, Sept. SB. 



stares the old system in the face — and let us hope that time is^ 
far difltant — then we can almost picture our laboring scientists, 
with the new gystem (?) dictionary before them, ever fearful of 
befl^inning one word with an F after the new, and the next with a- 
Fb after the system they have so successfully used for genera- 
tions. E. 



Destroying Mosqoitoet by Kerosene. 

The reason for the existence of mosquitoes has often been asked. 
S«me means for their df^struction has, perhaps, been even more ear- 
nestly sought after. The idea that their numbers can be kept down 
by propagating dragon-flies does not seem to be any longer enter- 
tained ; and any experiment bearing on some means for their de- 
struction is of interest. In a late number of Inject Life^ Mr. L. 
O. Howard publishes a note upon the use of kerosene against 
them, the substance of which is as follows: On the surface of a 
pool of water, containing about 60 square feet, he poured four 
ounces of kerosene. This formed a very thin oily film on the sur- 
face of the water. On the 5th of July the pool was teeming with 
animal life, but for the next ten days that the pool was under 
observation no living insects were observed. At the end of this 
time, a count of the insects on a small portion of the surface, 
from which was estimated the total number, showed 7,400,— 870 of 
which were mosquitoes. The observation is of interest as show- 
ing the remedy to be an effective one, and, further, that a single 
application of oil will remain operative for ten days or longer, 
although two rain storms occurred during the interval. The 
matter is worthy of further observation and expeiiment. 

Joseph F. James. 

WMhington, D.C., Oct. la 



Phonetics in Science 

Following almost in the *<wake** of the geological word- 
makers, who have apparently a dictionary of their own construc- 
tion, comes another scientific writer who has decided to use the 
phonetic system of orthography. My attention was called to an 
article in a chemical journal published in this country, and almost 
at a glance I should have decided, had I not known the system, 
that the author had just finished writing a translation from the 
Spanish, and had his alphabet somewhat confused ; for here before 
me was sulfate; but reading further, I should hsve said, perhaps, 
that be had just finished a German translation. 

All this would have occurred to me if I had been ignorant of the 
existence of the phonetic system. Now, why did not this author 
change phenol'phta2ein, which appears in the article referred to? 
Perhaps this word does not occur in the phonetic dictionary. 

Is it not high time for American scientists to stop *< coining** 
words? To be sure, these words differ from the geological ones 
in that they come well recommended by some philologiet8, and 
then the author in this case has not been guilty of owning an 
'* orthographic mint." Why not continue 'to use the good old 
spelling, when it answers every requirement ? The only disadvan- 
tage (?) in so doing, to my mind, may be in the fact that the words 
are longer than those in the phonetic system, and, as the advo- 
cates of thiH system claim, are more difficult to spell; so they are 
to some people, but unless they are foreigners, one is not in the 
habit of meeting such scientists in every-day life. Scarcely has 
our American language secured a strong foot-hold than it must be 
changed for the benefit of a few who would receive the honors as 
the originators and championn of a new system of orthography. 
I know of one advocate (not the author, it is needlees to say, of 
the paper in the chemical journal above referred to) who ** prides 
himself not only upon his ability to use the phonetic system, but 
also upon bis beautiful English.** Yet this very same man habit- 
ually uses, for example, such phrases as ** Ain't be funny ? ** Still 
this hardly belongs to my criticism of phonetics in science. Why 
not leave the phonetic system to the philologists; why incorporate 
it in our scientific work? 

When the advocates of this system bave succeeded in establish- 
ing a strong foot hold for their system, and permanency (for it) 



Grand-Golf Formation. 

Dr. Wh. H. Dall*s contribution to Miocene literature under 
this head calls for some notice, were it only to thank thai eminent 
palsBontologist for correcting my mistake with regard to the 
Qnathodon of Pascagoula and Mobile. With his unrivalled oppor- 
tunities of comparison and long experience in these studies, his- 
determination is naturally satisfactory and final. I knew that in. 
mollusks the young and the adult forms often differ con}>iderably; 
but I knew not the life history of this one. 

It is complimentary to me also that he has accepted my outline- 
of the evolution of the Florida Peninsula,* although he probably 
arrived at his conclusions from different and independent sourci-s. 
And I wish to correct the impression he seems to have of my 
notions of the genesis of the Grand Gulf. I do not say that the 
Pascagoula is a deep-sea formation, but speak of it as a ** marine 
aspect** of the more intensely fresh -water Grand Gulf on the 
Mississippi ; and I do not suppose that in an estuary marine in- 
fiuenoes prevail over the fluvi^tile, in order to foster the life of 
any of the creatures that have left their remains in these calcareous 
clajs and sands; so that it may be said to be *' partially of mnrine- 
genesis.** The same views here expressed by Dr, Dall were indi- 
cated by myself in another paper published by the Geological 
Survey of Alabama on the *^Nita Crevasse** in 1889, in which I 
speak of the progress of later formations on and in the MiEsissippi 
Sound and its older extension as presenting a '* marine-aspect'* of 
the ** Port-Hudson group*' of Dr. Hilgard, and sufficiently differ- 
ent to be called the Biloxi Formation -> a nomenclature I under- 
stood to have l)een approved by him among others. The method 
of genesis sketched in that paper for the Port Hudson was con- 
sidered applicable to the older Post- Ekx)ene formations of the same 
embay men t. 

I do not perceive, therefore, that Dr. Dall's ** correction of my 
definition of these clays'* was *' required;** nor have I any to- 
make of his, for similar views have been elaborated for the forth- 
coming Alabama Geological Report, which will be in effect a new 
edition of Bulletin 87 of the United States Geological Survey. 

The only criticism here to which Dr. Dall might seem amenable- 
is a tacit endorsement of his own brochure of January last upon 
these same Miocene formations, in which it may be said he has 
permitted conjecture upon general principles somewhat to outrun 
and forestall positive discovery. Hasty generalisation is the bane- 
of science. The Pascagoula Clays may be equivalent to his Chesa- 
peake, but the testimony as yet can scarcely be said to be satis- 
factory. Whilst he has shown the younger Miocene of northern 
Florida, originally named by me the Waldo Formation, phases of 
which are seen at White Springs, in Hamilton County, and in the 
overiying clays at AspalAga on the Apalachic9la River, to be 
Chesapeake; this surely cannot be identical with the upper layers 
at Alum Bluff, much less with the lower.* As he himself has 
shown, the latter is an older Miocene, identical with that occurring 
on Chipola at Bailey *s Bridge, and called by myself Chipoh at a 
time when, from high water, I had not seen the Ortholax beds at 
Alum Bluff, and when I had not seen the perfect instance of con- 
tact and overlap presented at that place. At that time, I had 
previously discovered a Miocene in the vicinity of Def uniak Springs, 
on Shoal River, and on Alaqua River (and named it from the last), 
tracing it across Choctawhatchie, near Knox Hill, and across 
Washington County a little south of Vernon, and across Chipola 
at Abe Springs, eight miles south of Ten-Mile Bayou, the principal 
site of the older Miocene. With the help of Mr. Jtissen (both of 
us then working with Mr. Geo. H. Eldridge on the geological 

> B— Dr. J. W. Sponoer^ First Report of tbe Oeoloflosl Survey of Qeorgiv 
p. 60; and ftiort papers of my own, read teverally at the meetinfe of tbe Qeo» 
logloal Society of Amerloa, Aaffoet, 1891, and Auf tut, ISSi. 

* Tbere is no fOksUiferoos formation at Hawtlionie, nor any at Oo ln wes, aa> 
Dr. Dall eeeme to suppoee. 
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warrey of Florida) the diflferencefi between these two formatiooa 
was estabUehed, aod for the younger the name of Aliqua revives. 
Whether this is identical with the Chesapeake and Carolioian or 
not is for another discussion At the same time the same parties 
identified the Chattahoochee beds of Langdon, which underlie the 
Mi'icenes of Georgia and northern Florida, with the Chipola beds, 
and traced their continaitj westward across the Choctawhatchie, 
until, meeting with the syncline of the great roll from Alabama, 
they sink out of sight under the great sand-beds which fill the 
-depression now drained by Shool River. 

The connection of these two Florida Miocenes with the eastward 
•extension of the Grand Gulf into south Alabama is matter for 
field research, and cannot be decided in the closet upon general 
principles. Enough is certain, however, to render it clear that if 
it is proper to draw the line between an older and a younger Mio- 
cene in Florida, such a distinction continues westward into Ala- 
bama and Mississippi; and where can we draw it better than upon 
lithological grounds between the water-holding stratified sands 
and sandstones of the lower Grand Gulf and those oeercapping 
days which, pierced at Brewton and Pallard 70 feet, at Mobile 
785, at BUoxi 770, at Pearl River 800. and at New Orleaas 1,300 
feet, yield similar flows of water with similar clays and fossils? 
Of the latter I have other collections, which shall be submitted to 
Or. Dall, now that I know h<s attention has been turned to the 
matter. 

Upon the use of the term fomMion, I finally have to say that 
it is at least provisional, for every discoverer to name every struc- 
ture he finds having peculiarities from some locality where it is 
prominently developed, although in the course of palfleontoloRical 
re^arch many of these provisional names may disappear; and I 
submit that the prevailing American practice is not an abuse. For 
these reasons I shall still insist upon the propriety of calling the 
Fftscagoula Clays the Pascagoula Formation. 

Lawrence C. Johnson. 
MerfdUB, Miss., Oct 2. 



Jtaloaty in Infants. 

Of my two children one is a boy of four years, the other a girl 
•of ten months. The boy has just returned home after an absence 
•of some months. His sister displays great affection for him. She 
is also much attached to her nurse, more so at times apparently 
than to any other member of the household. 

Now if, while the girl is sitting on a mat alone or on the lap 
•of either of her parents, the nurse should take the boy upon her 
knee and fondle him, the girl will immediately cry out in a dis- 
:tressful way, in a tone not precisely indicative of anger or vexa- 
tion, but more nearly similar to the tone of grief or disappointed 
desire. In the case descrilied the infant will not be appeased 
unless the nurse puts down the boy and takes her up It will not 
avail for the nurse to take her up on one knee, leaving the boy on 
the other. 

If, however, while the nurse has the infant in her arms either 
of the parents takes up the boy and caresses him, the girl displays 
-only a strong interest, but no annoyance whatever. 

It is evident then that the outburst of feeling in the former case 
was a display of jealousy. And, as the child is not precocious, it 
IS allowable to look upon this case as an instance of ordinary 
mental development in children. 

It is wonderful enough that infants of a few weeks or months 
ahould make unmistakable manifestations of the simpler emotions 
of fear, affection, and anger. But that an emotion so complex as 
jealousy should appear so early as at the age of ten months is 
especially remarkable, and indicates a degree of development at 
this age which, in the absence of observation, might justly be 
deemed incredible. 

I have not by me the works of Taine, Preyer, or Perrez, and so 
am not able to say what observations, if any, they made in respect 
to this particular matter. Darwin observed jealousy in an infant 
of fifteen and a half months, but adds, '*it would probably be 
•exhibited by infants at an earlier age if they were tried in a fitting 
manner.*' A. Stevenson. 

Arthur, Ontario, Canada. 



It Thera a Sense of Direction ? 

The recent articles in Science by Dr. Hall and Dr. Work on this 
subject tempt me to say that in early life I was a believer in this 
sense, my belief being derived from Cooper's Leather Stocking 
Tales and similar sources. The winter of 1865-56 was spent in 
what was then called ** the bad-axe country** of western Wisoon- 
sin, in company with an old French- Canadian trapper, who seemed 
to possess this gift in a (to me; marvellous degree; and, as be 
boasted of it and never to my knowledge made a mistake, my be- 
lief in this sense was confirmed. 

The next winter, with a very limited knowledge of the Ojibwa 
tongue, picked up on the Bad Axe, I went with a government 
survey into northern Minnesota in the capacity of interpreter. 
Here the subject was discussed in camp, and the sceptics proposed 
a test. Five Indians were blind-folded, turned around several 
times, and led half a mile from camp in different directions. Not 
one could point to the camp uutil the bandage was removed from 
his eyes, nor could they point to the north. As soon as they 
cotild see they easily found the camp, although it was in the flat, 
low-rolling country north-east of Crow Wing, where there are no 
prominent land marks to be seen from the heavy-timbered lands. 
On several other occasions it was found that the Ojibwa was 
guided by the lie of the land, as indicated by water-courses, the 
twist of trees as seen on stubs denuded of bark, the sun, and the 
many minor indications of the cardinal points that are known to 
expert woodsm?n, both white and red. Therefore I agree with 
Dr. Hall that man does not possess an instinct which teaches him 
to find his way to a given point regardless of darkness or of pre- 
vious knowledge of locality. 

I cannot agree that any animal possesses this sense. If so, it 
would be the wild animals, whose necessities would keep the sense 
in training, and not those whose needs have been supplied by man. 
Dr. Hall cites the cat, which has been taken in a box for fifty 
miles and yet reached home. This may be so; but such inslanoes, 
if true, are recorded as wonderful, as they truly are; while the 
thousands of other cats which were taken less than five miles 
from home and never returned are never recorded. Dr. Work 
mentions the many carrier pigeons which never return, and it is 
generally conceded that these birds depend on sight alone, their 
trainers taking them short distances at first, and then increasing 
them until they know the way to the loft. 

Let us take the case of the greatest of all migrating animals, 
the wild goose. All of us who have seen anything of these birds 
have seen them lost in a fog. Dr. Work thinks their flying at 
different altitudes may be determined by "the character of the 
upper currents,'* and if these currents determine the density of 
fogs, he is right; for on a clear day, when the geese can see many 
miles ahead and get a bird's-eye view of landmarks fifty miles 
distant, they fly very high, but let rain or mist prevail, and they 
drop within reach of gun-powder, becaus<> they must come near 
the earth to get their bearings and preserve the direction of their 
fiight, by vision alone. 

I have, among my fiock of wild fowl, a pair of brant, B. bemida 
(the only (roose that Atlantic coast gunners call ** brant,** although 
in the West every goose is a " brant,** except the Canada goot$e). 
One of these birds strayed from a fiock going north in the spring 
of 1890. during one of the darkest of nights, when the rain came 
as hard as rain can come, and was captured while flying around 
a street-lamp in the village, thoroughly bewildered. The other was 
taken the same night two miles south of the village by a boy who 
found it on the ground. Such instances are common in every 
rural locality, not only with the '* black brant." but with its larger 
relative the Canada goose as well; and if there are better navi- 
gators in the animal world who should have the ^^ sense of direc- 
tion,** if there is such a sense, I do not know what animals they 
are. 

Dr. Work covers the case in his last paragraph, when he says : 
*^ Whatever instincts animals may have in this direction, man has 
the same, with the additional faculty of reason.'* That is, he 
covers the question of a *' sense of direction** in animals, and 
allows man as much ; bat I cannot subscribe to his implied a^samp- 
tion of reason by man alone. That, however, is another question. 

CkM Spring Bwrbor, N.T. FBED UaTHKB. 
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MoDttroat Poppy. 

The monstrous poppy described by Mi, Clark in Science for 
Oct. 7 is one of pistillody rather than *'gynandry,** and it is by 
no means so new a thing as he supposed. Masters {Veg, l^eratoi^ 
p. 304) describes and figures similar monstrosities, and refers to 
Goeppert, who, as long ago as 1850, ** found numerous instances 
of the kind in a field near Breslau.** This pistillody of the poppy 
is mentioned also by Frank (Krankheiten der Pflanxen, p 250), 
who reproduces Master's figure. Chablbs E. Bbssey. 

UnlTenlty of NebrsAka, Llnooln. 



Yeasts as Expounded in the ''North American Rerie ir." 

Why does Mr. Lockwood revive the old idea that yeasts ** be- 
get moulds?** In an interesting but inaccurate article entitled 
'*The Hygiene of the Atmosphere" in the North American Re- 
view for thi3 month there is the following paragraph: '* Omni- 
present in the atmosphere are the invisible spores of the fungi, 
know as the TorulaeeL They beget many of the mould and mil- 
dews »een on decaying vegetation. Some of these act also as fer- 
ments, decomposing vegetable and animal matter. Of this 
group, for good and evil, the air Rlmost everywhere contains the 
spores of Torula cerevisiae or yea^t fungus, literally the mother of 
vinegar, alcohol, and leavened bread.** 

The classical researches of Brefeld and Hansen have long ago 
exploded the notion that the yeast plant is only an immature 
form of a species of mould. The terms Tondacei and Torula are 
also out of date, Saccharomycetea and the generic name Saccharo- 
mycea being mostly used at present. It is true there is some di- 
versity of opinion as to the systematic position of the yeasts. 
Some think they constitute a distinct class; the majority of 
botanists believe, however, that they are degenerated forms uf 
the Ascomycetea. There is absolutely no reason for the state- 
ment that the mother of vinegar is another form of the yeast 
fungus. They are by no means different stages of the same plant, 
and are only related in that they are both fungi. Hansen has 
proved that Sacchairomyeea erevisice and SaccharomycfB pastori- 
anus are beer ferments, and that SaccharomyceBeUipaoidens is the 
wine ferment. Mycoderma aceti occasions acetic fermentation. 
Chemically these processes are even more distinct. The former 
converts certain carbohydrates into alcohol and other products 
with the evolution of carbon dioxide; while by means of the 
presence of Mycoderma aceii alcohol is oxidized into acetic acid 
or vinegar. By means of the solid culture media, gelatine and 
agar agar, introduced for the cultivation of bacteria, while, black, 
and pink yeasts have been carefully studied, principally by Han- 
sen. Besides budding or gemmation there is another mode of 
reproduction in the yeasts. The protoplasm of the cell forms 
spores, and the cell-wall becomes an ascus. They are therefore 
called ascospores, and the yeasts are considered degraded asco- 
mycetes. John Gifford. 

Swuthmore CoUege, Pa., Oct. 8. 

BOOK-REVIEWS. . 

Man and the Glacial Period. By O. Frederick Wright, New 
York, D. Appleton & (C 1892. 8"". 8s5 p. 111. 

As a glacialist, the author of this volume stands among the first 
in this country, and his long study of that remarkable period in 
the geologic history of our planet invests all he says about it with 
uncommon authority. In his work, proceeding in a true scien- 
tific manner from the known to the unknown, he first describes 
the main existing glaciers in various parts of the world, and de- 
votes a chapter to the physics of glacial motion. Summing up 
the signs of past glaciation, be examines separately the ancient 
glaciers of the Western and of the Eastern Hemispheres, describes 
at considerable length the drainage systems both in America and 
Europe, and directs especial inquiry into the cause of the glacial 
period and its probable date. 

All this is well done, and supplies the most compact and satis- 
f^u^tory exposition of our knowledge of the subject which has yet 
appeared, — the facie carefully stated and the opinions maturely 
formed. To a very important chapter, and the one which for 



many readers will be the most interesting in the book, such unre- 
served praise cannot be extended. This is the chapter on the 
** Relics of Man in the Glacial Period.*' The author believes 
there are such relics both in- Europe and America, and that they 
have been discovered and proved. No one will deny that there 
may be such; it is likely enough; but that any such relics have 
been found under conditions which remove all doubts as to their 
authenticity and age is open to considerable question. 

Confining our attention to examples in the United States, let us 
see what is offered. His first instance is the rough implements 
found by Dr. Abbott in the Trenton gravels. But these gravels 
are unquestionably post-glacial, and no one can say how mnch poet. 
The late eminent glacialist, I)r. Carvill Lewis, considered them 
rather modem, and also maintained that what Dr. Abbott believed 
to be undisturbed layers, were those of an ancient talus. These 
statements Dr. Lewis made at an open meeting of the Academy 
of Natural Sciences, Philadelphia, not long before his regretted 
death, concerning specimens from Dr. Abbott which I then laid 
before the Academy. It is the opinion of most glacialists that 
the Trenton-gravel finds require further study before we can as- 
sign their probable age. I have myself found these chipped 
stones in the Trenton talus, but never in clearly undisturbed 
strata. 

Dr. Wright's next examples are the finds of rough implements, 
in the glacial gravels in Ohio, by Dr. Metz, Dr. Cresson, and Mr. 
Mills. The two fir<)t-named are eminent archaeologists, but 
neither is a geologist, and it may as well be accepted once for all 
that no opinion as to the age of a gravel can be received from 
any but an expert geologist, one who has specially studied this 
most difficult subject. Not one of these finds, therefore, is con- 
clusive. 

The next example offered is the discovery of fiint chips and 
implements in the alleged glacial gravels by Miss Babbitt, near 
Little Falls, Minnesota. This locality has been re-examined this 
year by members of the Bureau of Ethnology, with the result of 
proving that the implement-bearing layer is unquestionably mod- 
ern, and not glacial, nor post-glacial. 

Next, the alleged implements from the Columbia gavels at 
Claymont, Del., are adduced. These gravels are far older than 
the last glacial action, and it would indeed be wonderful were 
they deposits of human industries. I can say that the discovery 
of such in them is wholly rejected by McQee and Holmes, who 
have closely compared all the evidence; and I add that the sup- 
posed implements from them which I have examined show no sure 
signs of human workmanship; while the argillite pieces certainly 
come from a talus. 

The remains under Table Mountain, California, which are next 
brought forward, have been unanimously denied by archssologists 
any great antiquity. They belong to a modem industry, and in 
all probability were left in their shafts by the aboriginal gold- 
diggers a few centuries before the conquest. The manner of their 
deposition alone proves this, and the case is f^iven up by Professor 
Haynes, in his excellent Appendix to Dr. Wright's book. 

Dr. Wright's last example is the feeblest of all — the Nampa 
image, a *' beautifully- formed clay image of a female," said to 
have been brought up from a depth of 890 feet (!) in the kx>ring of 
an artesian well, at Nampa, Idaho. It is sad to de^ftroy illusions; 
but when this same image with its story was laid before a well- 
known government geologist, and he at once recognized it as a clay 
toy manufactured by the neighboring Pocatello Indians, the per- 
son displaying it replied with engaging frankness, '* Well, now, 
don't give me away ! " 

These are Dr. Wright's evidences of glacial man in America. 
It will be seen that his structure is rather slight. Very much more 
solid evidence than any yet brought forward will be necessary to 
establish this most important fact. D. G. Brinton. 



AMONG THE PUBLISHERS. 

^* THOUQHTBof Busy Girls*' is the title given to a volume of short 
essays from the pens of working girls, which Miss Grace M. 
Dodge, the well-known philanthropist, has edited and prefaced. 
These ess.iys are quite remarkable, considering the disadvantage^. 
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under which the writers worked. While they may occasionally 
trip in their grammar, they show intelligence and thought and 
have the merit of having been written with all seriousness of 
purpose. They should act as a stimulant to other working girls. 
The Cassell Publishing Company will issue the book. 

— Messrs. D. Appleton ^ Go's list of autumn announcements 
includes, among other titles, ** An Attic Philosopher in Paris/' by 
Emile Sou^estre, illustrated by Jean Claude, and uniform with 
^'Colette;" '* The Story of Columbus," by Elizabeth Eggleston 
Seelye, edited by Dr. Edward Eggleston. with one hundred illus- 
trations by Allegra Eggleston ; ** Three Centuries of English Love 
-Songs," edited by Ralph Caine, with frontispiece after Angelica 
Kauffman; '' Abraham Lincoln, the Story of a Great Life,*' by 
William H. Hemdou and Jesse W. Weik, with an introduction 
by Horace White, and many illustrations; ** Admiral Fanagut," 
by Capt. A. T. Mahan, and **Zachary Taylor," by Major-Qeneral 
O. O. Howard, U. S. A., the first two volumes in the Great Com- 
mander Series, edited by General James Grant Wilson; '* Man 
and the Glacial Period," by Professor G. Frederick Wright; 
<* Along the Florida Reef," by Charles Frederick Holder, illus- 
trated; ** Warriors of the Crescent," by W. H. Davenport- Adams, 
illustrated, and uniform with '^Pictures from Roman Life and 
Story," by Professor A. J. Church; ** North America, Vol. III., 
the United States,** by £lis^ Reclus; *' Modern Mechanics." a 
supplementary volume to Appleton's Cyclopsedia of Applied Me- 
chanics, illustrated, edited by Park Benjamin, LL.B. ; '* Apple- 
ton's Atlas of Modem Geography,*' with maps and illustrations 
of all countries; ''Idle Days in Patagonia," by C. H. Hudson, 
O. M. Z. S., author of " The Naturalist in La Plata; ** " Moral In- 
struction of Children/* by Felix Adier, a translation of " Rous- 
seau's Emile,'* by W. H. Payne, PhD , LL.D., and '•English 
Education in the Elementary and Secondary Schools," by Isaac 
Sharpless, in the International Educational Series; and new edi- 
tions of "An Eaglish^nan in Paris." in one volume; "Lecky's 
History of England in the Eighteenth Century," in twelve vol- 



umes, of which five are devoted to Ireland; Herbert Speooer^ 
"Principles of Ethics," Vol I.; Huxley's Essays upon some 
" Controverted Questions; " Tyndall's " Fragments of Scieooe; ^ 
and the authorized edition of the "New Drill Regulations of the 
United States Army." 

— The Quarter Centennial Programme of the Kansas Academy of 
Science, held at Atchison, Oct. 12, 1892, contained the following 
papers: The Descent of Facial Expression, A. H. Thompson, To- 
peka; Notes on the Distribution of Kansas Rushes and Sedges, H. 
A. Carlton, Manhattan; Notes on AmpelopsisquinquefoliaMiohx., 
Variation, E. B. Ejierr, Atchison; The Relations of the Composite 
Flora of Kansas, A. S. Hitchcock, Manhattan; A List of Flower- 
ing Plants and Ferns collected in Franklin County, Kansas, dur- 
ing the months of April, Maj, September, and October, 1890-98, 
W. E. Castle, Ottawa; Some Ornamental Kansas Stones, S. W, 
Williston, Lawrence; The Analysis of Kansas Building Stones, 
E. H. S Bailey and E. C. Case. Lawrence; Some Notes on Con- 
densed Vegetation,in Western Kansas, Minnie Reed, Manhattan; 
The Organization and Work of Local Scientific Clubs. T. H. Dint- 
more, Emporia; On the Horse Flies of New Mexico and Arizona, 
C. H. Tyler Townsend, Las Cruces, N. M.; Note on Peculiar 
Acalyptrate Muscid found near Turkey Tanks, Arizona, C. H. 
Tyler Townsend; The Characteristics of the Glacial Area of 
North-east Kansas, Robert Hay, Junction City; Kansas Niobrara 
Cretaceous, S. W. Williston, Lawrence; The Variation in Chemi- 
cal Composition of Plants Collected at Different Seasons of the 
Year, Illustrated by the Common Dandelion, L. E. Say re, Law- 
rence; Joseph Savage —A Memorial, Robert Hay; Astronomical 
Phenomena in 1892, T. H. Dinsmore; Notes on a Pink Barite 
Found in Atchison Limestone, with Analysis, E. B. Knerr; Notes 
on Colorado " Mountain Leather/' with Analysis, E. B. Knerr; 
Notes on Comparative Insect Anatomy (a Laboratory Guide), V. 
L. Kellogg, Lawrence; Insect Notes, V. L. Kellogg; An Interest- 
ing Food Habit of the Plesiosaurus, S. W. Williston; The Archsean 
Area of Missouri, E. Ha worth, Lawrence; On Para-chlor-meCa- 



CALENDAR OF SOCIETIES. 
Philosophical Society, Washington. 

Oct. 15. — Obituary notice of Mr. A O. 
Aldis, by Mr. Jos. K. McCammon ; Obituary 
notice of Mr. William Ferrel, by Mr. Cleve- 
land Abbe; Obituary notice of Mr. J. E. 
Hilgard, by Mr. O. H. Tittmann; Obituary 
notice of Mr. C. H. Nichols, by Mr. J. M. 
Toner; Obituary notice of Mr. C. C. Parry, 
by Mr. F. H. Knowlton; Obituary notice of 
Mr. George Bancroft, by Mr. J. B. Marvin. 

Biological Society, Washington. 

Oct. 22. — The principal topic of the even- 
ing. Botanical Nomenclature: (a) The 
Present Status of Botanical Nomenclature, 
by F. 0. Coville; (6) Reiwrt on the Botani- 
cal Congress at Gtenoa, by Geo. Vasey; (c) 
Some Controversial Points in Botanical 
Nomenclature, by George B. Sud worth. 
Other communications : Discovery of Fossil 
Plants in the Potomac Formation, at the 
New Reservoir, Washington, D.C., and at 
Mount Vernon, and Discovery of a Second 
Specimen of Saul's Oak (Quercus Prions + 
alba), by Lester F. Ward; The Fauna and 
Flora of Roan Mountain, North Carolina, by 
•C. Hart Merriam. 

Engineer's Clab, PhUadelphia. 

Oct. 1.— Strickland L. Kneass, The His- 
tory and Development of the Injector; Carl 
G. Barth, Distribution of Prpssure in Bear- 
ings. 



Publications Received at Editor's 0£Eice. 

FoRBL, F. A. Le L^man, Tome I. Laua&nne: F. 
Rouge. 8®. Paper. 586 p. 

Habtard Obaduatks^ Maoazikk. Vol. I., No. I.. 
Oct., 1892. Boston, The Hanrard Oraduates^ 
If agaslne Assooiatlon. 8*. Paper. 176 p. 50o. 

LoDOX, Oliysr J. Lightning Conductors ana Light- 
ning OuardB. London, Whittaker ft Co. 12<*. 
666 p. 

MoimiABoy and Bbaurcoard. A Course on Biol- 
ogy. Translated by Wm. H. Oreene. Phila., 
J. B. Lippinoott Co. 18«. 868 p. 75o. 

17. 8. DxPABTimfT or Aorioulturx. Report of the 
Chief of the Weather Bureau for Iwl. Wash- 
ington, OoTemment. 8^. Paper, tfl p. 



Reading Matter NotictM. 

Ripans Tabules cure hives. 
Ripans Tabules cure dyspepsia. 

II 1 11 E Q 1 1 C C*^b^e^ Specimens, Collections, and 
IfllllLllllLOt material by the pound, for miner- 
aloKlsts. collectors, colleges, schools, and chemists. 
Send for 100-page catalogue, paper bound, 15 cents; 
cluth bound, 35 cents; supplement. 2 cents. Gxo. L. 
Emoush ft Co., Mineralogists. 788 A 785 B'way. N. T. 

THE RADIOMETER. 

By DANIEL S. TROY. 

This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes' tubes. 

Price, postpaid, 50 cents. 

N. D. C. HODGES, 874 Broadway, New York. 
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ANTED.— By well • qualified and experienced 
science master and associate of the Royal 
School of Mines, London, aged S8 (at present in 
England), a mastership in technical college or oni- 
▼ersitv for any of the following subjects: Engineer- 
ing sciences, geology and mineralogy, physics, chem- 
istry and metalluii^, etc., etc. Can proride excel- 
lent references and credentials. Apply, J. Q., 17 
Sussex St., Rochdale, England. 

METALLaBGICAL CHEMIST wiU glye instmo- 
tion in the metallurgy and chemical analysis 
of iron and steel. Complete or special oonrses ap* 
plying to the manafacture of pig irons and steels, as 
well as to their uses. Address " METALLURGIST/* 
care Soibncs. 



A 



ORADCATE of the University of PennsylTania 
and a practical mineralogist of twenty years* 
experience desires to give bis services and a cabi- 
net of 86,t00 specimens, all named, with abont the 
same number of duplicates, In minerals, crystals, 
rooks, gems, fossils. sbelU. arcb»ologioal and ethno- 
logical specimens and woods to any institution de- 
siring a fine outfit for study. The owner will in- 
crease the cabinet to SO.OiH) specimens in two years 
and will act as curator. Correspondence solicited 
from any scientific institution. J. W. H(Hrtter, 
M.D., Ph.D., San Francisco, Cal., General P. O. 
Delivery. 

WANTED.— A position as zoological artist In con- 
t eotion with a scientific expedition, institution 
or individual investigations. Experienced in micro- 
scopic and all scientific work. References given if 
desired Addrens J. HENRT BLAKE, 7 Prentiss 
Place, N. Cambridge, Mass. 

CHEMIST AND ENGINEER, graduate German 
Polytechnic, Organic and Analytical, desires a 
position in laboratory or chemical works. Address 
218^ E. 7th Street. New Tork, care Levy. 



The American Geologist for 1892, 

Edited by Pnor. S. Caltik, University of Iowa; Db. E. W. Clatpoli, Buohtel College: John Etbbm an, 
Lafayette College ; Db. Pbbsifob Fbaksb, Penn. Hort. Soo.; Pbof F. W. Obaoin, Colorado Oollege; 
PBor. RoB'T T. HILL, U. 8. Irrigation Surrey: Db. Anobbw C. Lawson. University of California; R. D. 
Salibbubt, University of Wlsoonsin; Josbph B. Ttbbbll, QeoL 8ur. of Canada; B. O. Ulbioh, Minnesota 
Geologioal Survey: PBor. I. C. Wbitb. University of West Virginia: pBor. K. H. Winobbll. University 
of Minnesota. Mow 1b its IXth Tolame. $850 per year. Sample oopies, ilO cents. Address 

THE OSOLOOIOAL PVBLUHDrO CO., Minneapom Minn. 
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nitro-benKvl-chloride and its DeriTstives, E. C. Franklin. Law- 
reoce; Harmoiiic Fonns, B. B. Smjlh, Topeka: The Effect of 
Some Graa.4 Diaeases on tbe Tissue of the Boat, W. C. Stevens, 
Lawreoce; Some Useful Appaiatua for the Botaoical Laboratory, 
W. C. Steretis; On Echinacea an^etifolia, S. R. Boyce. Law- 
rence; Additions lo tb« Finn of Kansas, B. B. Smyth. Topeka; 
CataloKue of the Kansas State Herbarium, B. B. Smyth; Addi- 
tions to the HineraU of Kaosas, G. H. Failyer and E. H. S. 
Bailej; The Yield of Extractive of Various Vegetable Subeiance*. 
L. E. Sayre; A BreaihiDg Well in Lof;an County, Kansas, J. T. 
'Willard, Maohaltan; Tbe Impravement ef Sorghum by Seed 
'Selection. J. T. Witlard: A lUsumd of ihe Current Opinion on 
-the Structure of Ihe NerTOua Systein, C. Jiidi>on Berrick. Ottawa; 
Uazimum Binding Homents for Moring Loads in a SningBeam, 
E, C. Hutphy. LawreDce; Notes c»i some Kansas Weeds, A. S. 
Hitchcock; The Distribution of tbe Uenns Vitis in Kansas, A. S. 
Hitchcock; Notes on the Occurrence of Granite in a Oeep Boring 
in Eastern Kaii*BS, Robeit Hay. 

— Uacmillao & Co. are to publish very shortly a work by Ur. 
S. S. Laurie eotitled " The Iasciiut«s of Education, comprising a 
RationaJ Introduction to Psychology." Dr. Laurie is author of 
"OccasioQil Ad-lresses on Elducational Subjects," " Lectures on 
Language and Linguistic Hetboda," etc., and writes from long 

-experience on the meaning and importance of a Bcience of educa- 
tion. 

— Macmillao & Co.'s October announcements include. The 
Beanties of Nature, and the Wonders of the World We Live In, 
t>7 Right Hon. Sir John Lubbock; Cliaring Cross to St. Paul's, by 
Justin UcCartfay. illustrated by Joaepb Pennell, new edition; 
The English Town in tbe Fifteenth Century, by Alice Stopfurd 
<}reen; Sketches of Life and Character in Hungary, by Margaret 
Fletcher; Hiatirf of Federal Government, From the Foundation 

«r the Achaian League, General Introduction, Hixtory of tbe 
Oreek Federations, new edition; Life in Ancient Egypt, trans- 



lated from the German of Profemor Erman by Xn. Tirud; A 
Defense of Philosophic Doubt, by the Right Hon. A J. Balfour, 
being an E^say on the Foundations of Belief, new edition; Tbe 
Theory of Wages, and its Application to the Eight-Honra Quea- 
tiun, by Herbert U. ThompeoD; A text-Book of Pathology, Sys- 
tematic and Practical, by Professor D. J. Hamilton, Vol. II. ; A 
Text- Book of Physiology, Part V. -Appendix, Tbe Chemical Baaia 
of tbe Animal Body, by A. Sheridan Lea; Hetal Coloring and 
Broniing, by Arthur H Hiorns; Bjgiene. by Edward F, Wil- 
loughby. new and enlarged edition; Scientific Papers, by Oliver 
Heaviside. two volumes; Pioneers of Science, by Profe«or Oliver 
L^dge. with portraits and other illustrattona ; Hereditary Oeniua, 
An Inquiry into its Lawd and Consequences, by Francis Galtoa, 
F.R.S, new edition; Chemical Theory for Beginners, by Jainea 
Walker and Leonard Dobbin ; Materials for tbe Study of Variation 
in Animals, Part I., Discontinuous Variaiion, by William Bal«son; 
On Color Blindness, by Thomas H. Bickerton; Tbe Great World's 
Farm. or. How Nature Grows Her Crup', by Selina Gaze, with ft 
Preface by Profeesor Boulger; Text Book of Embryology, Han 
and Mammals, by Dr. Oscar Hertwig, translated and edited from 
tbe Third German Edition by Dr. E. L Hark; Text-Book of Em- 
bryology, Incertebrales, by Drs. Korscbelt and Heider, translated 
and edited by Dr. E. L. Mark and Dr. W. UcMi?bael Woodwortfa; 
The Photographer's Pockrt-Book, by Dr. E. Vogel, translated by 
E. C. Conrad; Physiological Psychology, by Dr. Th. Ziehen, 
adapted by Dr. Otto Beyer and C. C. Vanliew ; The City State of 
Greek and Roman Antiquity, by W. Warde Fowler; Atlas of 
Classical Antiquities, edited for English use by Professor W. C. S. 
Anderson; Principles of Elementary Algebra, by Nathan F. 
Dupuis; Introductory Modern Geoinetr7 of the Point, Ray, and 
Circle, bv William B. Smith ; The Elements of Graphical Statics, 
A Text-Book for Students of Engineering, by Leander M, Hoa- 
kins; A Review of the Systems of Ethics founded in Elvcdutioo, 
byC. M Williams; and Theory of Functions, by Jamea Hark- 




Dr. T. U. Andrews, j<:CTcr^on 
Medical College, Philadelphia. say> of 

Horsford's Acid Phosphate. 

"A wonderful remedy which gave me 
most gratifying resulls in the wotsi 
fortv.s of dyspepsia." 

It reaches various forms of 
Dyspepsia that no other medi- 
cine seems to touch, assisting 
the weakened stomach, and 
making the process of diges- 
tion natural and easy 

Descriptive pamphlet free on spplictlion to 
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By DANIEL G. BRIN TON, H.D. 
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Fact and Theory Papers 

I. THE SUPPRESSION OF CON- 
SUMPTION. By GODrBITW. HAllHL(TOK,H.D. 
li". Mo. 

II. THE SOCIETY AND THE " FAD." 
BTArnjmwHOKQiH, Kaq. 11°. !0m3W. 

III. PROTOPLASM AND LIFE. By 

C. p. cox. It*. 7B cente. 

IV. THE CHEROKEES IN PRE-CO- 

LUUBIAN TIMES. Br CTRDBTBOHIB. IJ°.tl. 

V. THE TORNADO. By H. A. HiiiEM. 

12*. B. 

VI. TIME-RELATIONS OF MENTAL 

PHENOMENA. Br JOaiFS JUTHOW, W. 90c. 

VII. HOUSEHOLD HYGIENE. By 

HI8T TlTLOH BiBSILI. 12°. TG CCDU. 

N. D. O. HODGES, 

S74 Bro«aiF«r, Nb» Tirk, N, T. 



INDEX 

TO VOLUME XVIII OF 

SCIENCE 

is in preparation, and will be 
issued at an early date. 
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THE ISOLATION OF RENNET TOOM BACTERIA CULTURES. 

BT H. W. CONIf, WE8LXYAV UNIVERBITT. 

Ever since the beginning of the study 6t micro-organisms it 
has been a debated question whether fermentations are to be re- 
garded as biological or purely chemical phenomena. Beginning 
with the work of Schwann and others in the early part of the 
century, careful experimentation aided by microscopic study 
seemed to point to a biological explanation of nearly all forms of 
fermentation. The work of the third and fourth decades of the 
century proved beyond question that most fermentations were 
always intimately associated with the growth of micro-organisms, 
and the inference was a natural one that the micro-organisms 
themselves were the cause of the fermentations. Shortly after 
the valuable work of Schwann, however, appeared the brilliant 
investigations and discussions of Liebig upon fermentations 
in general. By Liebig all fermentations were regarded as purely 
chemical phenomena and the presence of micro-organisms was 
regarded only as a concomitant incident. According to him all 
albuminous matter was thought to tend spontaneously toward 
decomposition, and such decomposition was the basis of fermen- 
tation and decay. This, the chemical theory, was for twenty 
years the favorite theory. The biological and chemical theories 
were very rigidly opposed to each other and supposed to be con- 
tradictory. With the work of Pasteur and the great development 
of the study of micro-organisms thereby inaugurated, the biologi- 
cal theories of fermentations again came to the front, rapidly 
gained the ascendency, and soon displaced almost entirely the 
chemical theory as advanced by Liebig. For the next twenty 
years it was regarded as an almost settled fact that most natural 
fermentations were biological phenomena, and the theory of 
Liebig was at last practically abandoned. 

Within still more recent times there has been a partial swing- 
ing back of the pendulum toward a chemical explanation of many 
forms of fermentation at least. This has not, however, been in 
the direction of Liehig's theory, but rather toward a theory of 
the action which unites together a chemical and biological ex- 
planation. It has been recognized for more than half a century 
that there are forms of ferments, such as pepsin, trypsm, etc., 
which do act in a purely chemical manner. These ferments, it 
is true, are produced originally by living organisms, but when 
once produced they are not living themselves, at least in any 
proper sense, and their action is not dependent upon growth or 
multiplication, for they are not organisms. So far as can be de- 
termined their action is purely chemical. On the other hand, a 
large number of fermentations, such as the alcoholic fermenta- 
tions, the souring of milk, etc., have been traced with certainty, 
not only to living organisms in the form of bacteria and yeasts, 
but to the actual growth and multiplication of these organisms. 
These fermentations occur only when micro-organisms are present 
and only when these micro-organisms grow and multiply. The 
amount of growth of the organism is a measure of the amount of 
fermentation. Undoubtedly these biological fermentations are 
of a different nature from the other class. We are, however, 
learning now to look upon some of the biological fermentations as 
chemical in their immediate nature. 

In the first place, the bacteriologist has been learning that germ 
diaeases, which are caused primarily by the growth of micro- 
organiBina in the body, are caused immediately by oertain pois- 

which these organisms produce. He has called 



these bodies ptomaines, and at present biologists are very rapidly 
becoming convinced that it is the direct action of these poisonous 
materials which produces the symptomsand disturbances associated 
with most germ diseases. It is not the simple growth of bacteria 
which produces disease, but the poisonous products of their 
growth; and thus a chemical explanation is added to the biologi- 
cal. 

Not only in germ diseases but in other forms of fermentations, 
not associated with disease, bacteriologists are learninif of the pro- 
duction of chemical ferments by the micro-organisms. Many 
organisms have been found to produce dyastase, sucrase, Klucase, 
etc. Within the last year or two it has been demonstrated that 
many bacteria produce a chemical ferment very similar in its 
character to trypsin. The general class of bacteria which 
liquefy gelatin have long been known to have an action quite 
similar to that of pancreatic juice. Indeed, it is this peptonising 
action which is the cause of the liquefaction of the gelatin. Re- 
cently Brunton and filacfadyen and especially Fremi have suc- 
ceeded in actually isolating from bacteria cultures a chemical 
ferment which has this power even when acting in sterilized 
media. 

Some recent work in the bacteriological laboratory at Wesleyan 
University has isolated another chemical ferment from bacteria 
cultures. A large class of bacteria have the following actions on 
milk: They first curdle the milk rendering it slightly alkaline ; 
subsequently the curd is slowly dissolved into a more or less 
watery liquid. Chemical study shows that this last action is a 
simple digestion and peptonization of the curd and that it is due 
to the trypsin-like ferment above mentioned. The curdling, which 
precedes the digestion, however, must be due to a different action, 
inasmuch as trypsin produces no curdling of the milk. It has 
been suspected for some time that this curdling is really due to a 
*' rennet-like ** ferment which is produced by the bacteria. It 
has been my good fortune recently to demonstrate the truth of 
this supposition. My method of work has been as follows :— 

The bacteria in question are cultivated in milk for several days, 
in some cases for two weeks. By this time the curd is precipitated 
and at least partially dissolved, and the result is a somewhat 
thick liquid containing, of course, immense numbers of bacteria. 
This liquid is filtered through a porcelain filter to remove organ- 
isms, and a clear, usually amber-colored, filtrate is thus obtained. 
The filtrate, of course, contains in solution all of the soluble 
chemical ferments which may have been formed by the bacteria. 
This filtrate is now acidified with H^SO^ and then common salt 
is added to a state of super- saturation. When this condition is 
reached there appears on the surface of the liquid a considerable 
quantity of snow-white scum. This scum is removed from the 
liquid, purified if necessary by reprecipitation, and then dried. 
It produces a snow-white powder, which upon experiment is 
found to be active in its curdling action upon milk and to have 
all of the essential characters of rennet. The ferment which is 
thus obtained is not chemically pure, containing, besides the 
rennet ferment, a varying amount of the tryptic ferment formed 
at the same time. But the rennet ferment is most abundant and 
is very active. This ferment can be kept indefinitely, is killed 
by heat, acts best at a temperature of 30^-85^ C, and curdles 
sterilized milk under proper conditions in half an hour. Experi- 
ment shows that no organisms are present in the curdled milk, 
and there is thus no doubt left that we are dealing with a chemi- 
cal ferment similar to rennet, and which is produced by the 
growth of these micro-organisms in milk. The ferment does not 
appear to be exactly identical with rennet, some of its chemical 
tests being different. This may be due to the imparities wKioK 
are present or to axi %fift?MX<&SObaffic^^i^Nci^^dois^\^Tx&Kc^.« 
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A large number of bacteria possess this power of producing 
rennet, though not more than nine or ten have thus far been ex- 
perimented upon. Those studied differ much in the amount of 
the ferment produced, some giving large quantities, and others 
only traces. Thus far it seems that all species of bacteria which 
liquefy gelatin produce this rennet ferment, although some of 
them only in small amount. 

This general line of work is thus leading bacteriologists to a 
better understanding of the fermentations, although we are as yet 
doubtless far from any real knowledge of their nature. 



18 THE SlO FRANCiSCO DO SUL (SANTA CATHARINA) 

raON A METEORITE? 

BY OBVILLE A. DBBBT, sio PAULO, BRAZIL. 

The possibility of a terrestrial origin for masses of native iron 
being established by the well-known occurrence at Ovifak, Qreen- 
land, doubt may be cast on the mode of origin of such so-called 
meteorites as in their chemical and physical characters depart 
widely from the ordinary type of meteoric iron. From its size 
and prominence in meteoric literature the most important exam- 
ple of such a doubtful iron is that found in 1875 near the 
city of S&o Francisco do Sul, in the State of Santa Catharina, 
Brazil, and generally known as the Santa Catharina iron or me- 
teorite. Professors Daubree and Stanislas Meunier regard it as 
undoubtedly meteoric; while Dr. A. Brezina, whose opinion is 
equally entitled to respect, considers it as probably terrestrial, 
placing it alongside of the Ovifak iron in his catalogue of the 
Vienna collection. 

So far as known to the writer, no such minute study as Brezina, 
Cohen, and others have given to various undoubted meteorites 
has as yet been made of the Ovifak iron, so that at present we 
are in the dark as to whether or not it presents definite criteria by 
which a terrestrial iron can be positively separated from a me- 
teoric one. So many of the characteristics once presumed to be 
purely meteoric have already been noticed, either in the Ovifak 
or artificial irons, that it may be doubted if any such definite cri- 
teria exist. The published analyses of Ovifak show that neither 
the nickel-iron alloys nor the association with a monosulphide 
(troilite) carbon free or combined and phosphorus can be taken 
as distinctive of meteorites. It is not clear, however, if the car- 
bon presents the same form as in meteorites, that is to say, free 
in the form of amorphous carbon, graphite, cliftonite, dia- 
mond (?), etc., and combined as cohenite, nor if the phosphorus 
is combined with iron and nickel as in the meteoric minerals 
schreibersite and rhabdite. On the other hand, the compact 
{Diehte Eisen) group of Brezina containing at least nine undoubted 
meteorites, one of which, Nedagolla, was seen to fall, proves that the 
absence of a certain crystalline structure, indicated by the so- 
called Widmanst&tten and Neumann figures, is not necessarily 
proof of non-meteoric origin. On the contrary, evidence is accu- 
mulating that a very similar if not absolutely identical crystalline 
structure may, under favorable circumstances, appear in artificial 
irons. Huntington has illustrated figures very like those of 
Widmanst&tten in spiegel-eisen ; Linck has described a crystal 
from a furnace slag, with cube faces and a polysynthetic twin- 
ning structure, which he identifies with the Neumann figures, and 
a perfect octahedral crystal with a similar twinning structure has 
recently come into the possession of the writer from a Brazilian 
blast-furnace. 

It may be presumed that it is mainly on the absence of the 
characteristic meteoric figures that Brezina depends in placing 
the S&o Francisco do Sul with the Ovifak iron, as in no other re- 
spect are they markedly similar. The Brazilian iron does, how- 
ever, show, at least in places, a very fine rectilinear cross-hatch- 
ing indicative of polsynthetic twinning, but according to some 

law different from that giving the Neumann lines. Another 
point of agreement is in the abundant occurrence of the magnetic 
oxide of iron which is either absent from most meteorites or has 
been overlooked in their description. Both irons are brittle, 
being readily broken to fragments with a hammer, in which re- 



spect they differ from the tenaceous malleable metal of most 
meteorites. Both also crumble to fragments in the atmosphere 
of museums, though apparently not from the same cause, the 
crumbling of S&o Francisco do Sul being due to alteration of the 
sulphide, which presumably is not the case with Ovifak. 

Lawrence Smith and Becherel found the magnetism of the 
Brazilian metal abnormally weak but that it became normal on 
heating, from which they concluded that the mass could not 
have been subjected to great heat. There seems, however, to be a 
variation in this respect in different parts, since Daubree notes 
that many fragments exhibit polar magnetism while others do 
not. Any argument drawn from the magnetic properUes woald 
apparently tell as much against a terrestrial as a cosmic origin, 
since the only conceivable mode of terrestrial origin is in the 
midst of an igneous magma made fluid by heat. 

In other respects, however, a parallel for the characteristic fea- 
tures of the S&o Francisco ^Sul iron is to be looked for in the 
group of meteoric irons rather than in those, so far as published, 
of the terrestrial iron of Ovifak. It is particularly characterized 
by the high percentage of nickel and the extraordinary abundance 
of sulphide. In the first respect its nearest ally is the Oktibbeha 
meteorite with nearly double the proportion of nickel, and not 
the Ovifak iron in which that metal is below the meteoric average. 
Unlike any other known iron, meteoric or terrestrial, the sulphide 
forms a gangue inclosing the metallic parts, but it is interesting 
to notice that it also presents itself in pencil-like inclusions in the 
metal, surrounded by carbon and other accessories, as in the Ben- 
deg6 meteorite. The meteoric phosphurets, schreibersite and 
rhabdite, not yet described from, though perhaps present in, the 
Ovifak iron, are abundant accessories. In the carbonaceous resi- 
due, soft, friable granules, with a crystalline form suggestive of 
the cliftonite of the Youngedin, Magura, and Bendeg6 meteorites, 
have been noticed. 

Thus, so far as at present known, the chemical and physical 
characteristics of the S&o Francisco do Sul iron do not point very 
markedly to an association with that of Ovifak. What is known 
of the geological conditions of the place of discovery, although 
too incomplete to be decisive, points rather to a meteoric origin. 

The geological information regarding the place of discovery is 
derived from verbal communications by the late Professor Ch. 
Fred. Hartt, a paper in the Revista do Observatorio de Rio de 
Janeiro for 1888 by Dr. Luiz F. Oonzaga de Campos, and a recent 
article in the Jomal do Commercio of Rio, May 29, 1892, by Dr. 
J. P. Calogeras. All these accounts agree in representing the 
island of S4o Francisco do Sul as composed essentially of grani- 
toid gneiss cut by dykes of tourmaline granite and diabase and 
covered by a heavily-wooded soil-cap due to the decay of the 
underlying rocks. That is to say, it is a typical locality of the 
coast-belt from Cape Frio to Montevideo, at any point of which, 
so far as geological indications go, native iron might be looked for 
with as great probability as at this particular locality. The 
rocks, granite, gneiss, and diabase, sre well exposed about the 
shores of the island. The latter, which approaches most nearly 
in character the Ovifak rock, being apparently no more abundant 
than in any other similar locality. In the interior of the island 
the soil-cap and forest growth make geological observations dif- 
ficult. Dr. Campos, in his examination of the place of discovery 
of the iron, opened numerous paths and pits, and on my recom- 
mendation paid particular attention to the question of the possible 
occurrence of basic rocks in immediate connection with the iron. 
He says, ** Although the rock on this hillside is much altered, 
giving an argillaceous soil of a red color, here more, there less 
deep in tint, it shows perfectly in some points the mineral com- 
position of granite. At the top of the hill near the point c [one 
of the points where masses of iron were found] there are large 
blocks of granite, at times tourmaliniferous. In the vicinity, in 
all the directions that I followed, all the soil is granitic. In the 
bed of the stream, which I ascended in various sections, the ma- 
terial was always that of the disaggregation of granitoid gneiss. 
Finally, I did not find at this place a single exposure of basic 
rock.** The numerous specimens that have come to hand show- 
ing foreign material cemented to the iron by the limonite onul 
fioraud by its altemllon are in accord with this desrriptloD, Indi- 
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eating, as Daubree has always remarked, that the iron rested on 
a prraDltic soil. 

The topographical sketch of the locality made by Dr. Campos 
shoves DO indication of concealed dykes of basic rocks, which, 
according to universal experience of occorrences under similar 
conditions in Brazil, should, from their more ready decomposition, 
form depressions on the surface. The principal mass was found 
at the foot of the hill near a creek on the point of a spur, and 
aligned with a mass about 200 meters distant at the extreme 
summit of the hill and with an intermediate find close to an ex- 
posure of granite on the same spur. The other finds are aligned 
parallel to the coarse of the creek. In one pit on this line iron 
was found to a depth of 2.8 meters, covered with wash earth 
brought down by the rain from the higher portions of the 
hill. 

Dr. Calogeras, who argues in favor of a terrestrial origin, pre- 
sents no facts in disaccord with the above observation that the 
only rock known in the immediate vicinity of the iron is granitic. 
His argument, based on the occurrence in the region (principally 
at a distance of several miles) of iron and manganese oree (oxides), 
and presumed to be connected with dykes of diabase, and of a 
small percentage of nickel (0.80 per cent) in one of his speci- 
mens of an argillaceous manganeae ore, has no direct bearing on 
the question of origin. Even if the native iron had been found 
resting upon the said ore deposits instead of several miles away, 
a genetic relation would still have to be proven, and until direct 
evidence was presented most petrologists would probably regard 
the relation as casual rather than genetic. 

No specimens of the diabase of the vicinity of 8Ao Francisco 
have come to hand. Assuming that it is of the usual character 
of the diabases of similar regions in Braxil, it is not so unlike the 
basalt, or dolerite, of Ovifkk that a comparison might not with 
propriety be made. It neither approaches nor diflfers from the 
iron-bearing Greenland rock more than do the normal diabases of 
other parts of the world, in which as yet nothing analogous with 
the Ovifak occurrence has been noted. If the diabase or some 
related highly basic rock had been found in immediate contact 
with the iron, a comparison with the Ovifak occurrence would be 
justified, but even then complete proof of a terrestrial origin 
would be lacking. As the case stands at present, with tolerably 
satisfactory evidence that the iron rested on highly acid rocks or 
their debris, the hypothesis of such an origin involves that of the 
formation of native iron under conditions entirely different from 
those of Ovifak. 

Another argument in favor of the meteoric origin of the iron 
may be drawn from the state of preservation of the mavises. 
Although the metal itself is more than usually resistant to oxidiz- 
ing agencies and to the action of acids, the abundant presence of 
pyrite renders it peculiarly susceptible to alteration. All the 
smaller massps are completely changed to limonite, pieces of the 
size of a man*8 head or larger are in large part altered, but still 
show remnants of metal badly fragmented and oxidized in the 
centre, and only the larger masses retain perfectly sound metal 
and sulphide. Even in the dryer air of museums it is not a 
good-k*'eping iron, the disintegrating action of the decomposing 
sulphide being singularly favored by the fragmented condition 
of the metal. Under these circumstances It is extremely im- 
probable that, buried in the soil and exposed to the extremely 
rainy climate of the coast region of southern Brazil, the iron 
could have been preserved for more than a few centuries at the 
utmost. The hypothesis of a terrestrial origin involves the ex- 
posure to destructive agencies through untold geological ages, 
since the present topographical features of this part of the Bra- 
zilian coast are unquestionably extremely old. In view of the 
Ovifak occurrence, it is possible and even probable that native 
iron of terrestrial origin simulating meteorites will be found in 
other parts of the world and perhaps in rocks of different petro- 
graphical types. It is not probable, however, that the first dis- 
coveries of this character will be made in surface exposures in 
the extremely humid coast region of southern Brazil, where 
the country rock is of Arehean age, and the emptives presum- 
ably date back to the beginning of the Secondary age, if not 
earlier. 



NEW TREATMENT FOB SNAKE-BITE AND OTHER 

POISONS. 

BT W. H. W008TKB, PRSSIDXNT OF THB BALLABAT ASTRO PHT8ICAL 

BOCIXTY, VICTORIA, AUSTRALIA. 

As poisonous snakes are more or less common in many coun- 
tries, and the circulation of Science is world-wide, and other cases 
of poisoning often occur, and as I have been the means of saving a 
life by a new process, one that can be applied when it is too late 
for the orthodox method of cutting and sucking, and used by 
anybody, with materials at one*s hand in every house, I have con- 
cluded that I should not be doing my duty if I did not make it 
known. Some time since, when living in the country, one of the 
nicest little girls of my acquaintance, about four yean of age, 
was brought to me by an elder sister for diagnosis and treatment. 
She was swelling from head to foot, becoming cold and stiff in the 
limbs, and losing her power to answer or even underetand quea- 
tions. As I had been the means of effecting several simple cures 
in the district, she was sent in the hope that I would be able to 
tell instinctively what was amiss, and to cure it at if by magic. 
As the sequel proved, the latter was almost realized, notwith- 
standing that in regard to the former I was quite at sea. She bad 
never known what a snake was, but for strategic purposes, well- 
known to managers of children, had often been terrified with the 
name of " bulldog'* without knowing what that was (bolldog wm 
the popular name for a very poisonous, pugnacious, and gigantio 
ant, Myrmecia vindex); so that whenever she got stung or bitten 
by anything, it was put to the credit of the bulldogs, aa on this 
occasion. She had screamed and fallen a few yards from the 
house, and told her mother a bulldog had bitten her on the foot; 
and that was all she knew. The foot was examined, but from 
running barefoot was so full of scratches and punctures that none 
could be fixed on as certainly the marks of snake-fangs. The 
mischief had occurred about an hour before I saw her, and while 
being examined she was getting rapidly worse: the swelling, 
coldness, and stiffness were becoming alarming, the lips as thick 
as one's thumb, the hollows on each side of the nose were filled 
up level, and of a steel-blue and sea-green color, the arms, lower 
limbs, and body were becoming blotched with irregular raiaed 
parts, white and hard, the spacee between being sunk and dark- 
purple; the pulse, too, was getting exceedingly feeble. Not 
thinking a bulldog ant could produce such effects, and not being 
certain that it was a snake-bite, I concluded that it might be a 
spider-bite, as my only brother had nearly lost his life from that 
cause. Even if the place of the bite or sting could have been 
found, it was clearly too late to cut and suck, for the poison was 
already all over the body, and rapidly mastering the vital func- 
tions; besides which, no one in the district had an ammonia 
syringe for hypodermic injection. The question was, What could 
be done? Precedent said: Send for a doctor. But there was 
none nearer than eight miles, and then he might not be at home; 
or, if at home, most likely intoxicated; and, besides that, she 
looked as though she would die before a doctor could see her. 

In this confiict of thought and feeling, a happy idea struck me. 
I had proved in my own person the power of a hydropathic, hot- 
sweating-pack to produce a flood of perspiration, and throw off 
impurities from the blood, and it now occurred to me that if I 
could sweat the poison out from the whole surface, it would not 
matter where it got in, nor what put it there ; and, moreover, that 
if it were any good, the danger would be over before anyone could 
get half-way to the doctor's; and, if twenty minutes or so pro- 
duced no benefit, the doctor could still be sent for as a last re- 
source. It was a great responsibility, but under the cireumstanoea 
I felt it a duty, and went to work. Of course, there was no hot 
water ready, but we soon made some, and put it into a tub, into 
which the child was placed, with a blanket over all, tucked in 
close round the neck to keep the steam in, but leaving the head 
out This was to open the pores of the skin quickly. While in 
this I spread a piece of oilcloth on the table, and a pair of blankets 
on that. As soon as more hot water was ready, a sheet was 
wrung tightly out of it, and spread on the blankets. The child 
was laid on this, and then flret one side, and then the other lapped 
over her, and it was tucked in close about the neck; then the 
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blanketa followed, and lastly the oilcloth, and she was put to bed, 
with another pile of blankets on top. Then some spirits were got 
to keep the heart-action np, which by this time had almost ceased. 
Before this the mother felt sure the child was dying, and was 
nearly frantic with the idea. Hot brandy and water was given 
in a teaspoon every few minutes, and the case was watched with 
no little anxiety. She had not been in the pack over fifteen 
minutes before improvement became apparent. The dark rings 
round the eyes were less marked, the eyes themselves brighter 
and less sunk, and the blue and green tints leas ghastly. Our 
hopes began to revive, and om: fears to lose their terror. In five 
minutes more the improvement became so decided that with great 
gratitude I felt chat the novel plan was a grand success, and the 
danger over. She now became conscious, and, evidently feeling 
the benefit of the spirit stimulus, asked occasionally for her 
*'toddy,^* which she, knowing as much about it as she did of 
snakes and bulldogs, called ** vinegar and milk." As the need 
and benefit of it grew less, she liked it less, and finally refused it. 
After something over an hour, we took her out of the pack, and 
were delighted to see that all the swelling, blotches, stiffness, 
and discoloration had completely disappeared, and Amy was her- 
self again. She was now washed down in cool water, to close the 
pores and preveot catching cold, and put to bed as usual. She 
was left with strict injunctions that I should be called up if any- 
thing went wrong during the night, but my sleep was not dis- 
turbed. Next morning I went to see my little patient, and found 
her at the breakfast table, with as good an appetite as ever. After 
that we can excuse the mother for thinking that the hot sweating- 
paok was the panacea for *' all the ills that flesh is heir to." 

But some will ask. Why call this a case of snake-bite? When 
•he recovered, we questioned her as to the size and appearance of 
the '* bulldog," and she described it as '* a big, long, pretty thing.** 
When asked how many legs it had, she said, **No legs; a big 
pretty thing, as long as my arm, all shiny.'* But evidence still 
more definite was at hand. A few days after, the father, who 
was up-country at the time of the occurrence, sank a well near 
where she had fallen, and where there was a lot of long grass and 
loose timber, and, having struck water, stopped for a rest and a 
cup of tea. When he returned, a black sniUce (PKudechya por- 
phjfraieua)^ having smelt the water, was down in the well. He 
came to tell me that he thought be had caught Amy*s bulldog. 
Then we took her to the well without telling her anything of 
what was in it, and asked her if she had ever seen a thing like 
that; and directly abe saw it she said, ** Yes, that's the bulldog 
that bit me." 

Of course the ligature-cut-and-suck method is best when applied 
in time, and when the bitten spot is known; but it would be 
utterly useless in such a case as this, where the poison had already 
been carried all over the body. The method here advocated would 
be applicable, I believe, to almost all cases of poisoning that had 
reached the same stage, whether from snakes, spiders, scorpions, 
insects, and such like, or from poisons taken by the mouth, whether 
drunk as liquids or eaten as poisonous fish, etc. ; and I have no 
doubt would save many a valuable life after the venom had got 
too far through the system for local sucking, or even the stomach- 
pump, to be of any avail. 



ON THE INTRODUCTION OF THE EUROPEAN BARK- 
BEE TLE-DESTROYER (CLERUS FORMICARIUS L.) TO 
AMERICA. 

BT CAXILLO F. SCUAUFUSS, DIRECTOR, MC7SBUX LUDWIQ SALVATOR, 

MKISSKN, GBRMANT. 

Die forstlichen Verh&ltnisseEuropas und Amerikas sind durch- 
aus verschieden : 

In dem alten Europa — wir haben hier also die ftlteren Cultur- 
staaten, namentlich Mitteleuropa, im Auge — finden wir eine 
Jahrhunderte alte, rationelle Forstbewirthschaftung durch akade- 
misch gebildete, fachkundige Mftnner, infolfl^edessen, was uns als 
erste Vorbedingong ffir einen geordneten Waldbau erscheint, ein 
vorsQgliches Strassenwesen innerhalb der Forsten. Damit ist ein 
leichter und billiger Transport der gescblagenen Biiume vorhanden. 



In dem jungen Amerika haben wir noch groese Btiecken gaos 
jungfrftulichen Oebietes, sonst grossentheils eine verhiltniM- 
ii^&a^g junge, ja, wohl seAr jungeForstwirthschaft; infolgedeasen 
ein noch ungeufigend entwickeltes oder unentwickeltes Straaeen- 
wesen innerhalb der Forsten, und damit eine schwere und theore 
Abfuhrder Hdlzer. 

In Europa femer : eine dichte Bevdlkerung, mithin ein flotter 
Absatz fCbr das Holz, Rioden und Zweige an Ori urid SteOe, 

In Amerika : eine dfinngesfiete Bevdlkerung, also Mangel an 
AbsatE, langer und koetspieliger Transport der Baumst&mme bis 
zum Verkaufsplatze, w&hrend die Wipfel und Zweige der BSume 
wegen der ungentigenden Wege und tbeuren Fortachaffung meist 
im Walde liegengelassen werden mtkssen. 

Es ist UDter diesen Urastftnden gar nicht mdglich, gegen auf- 
tretende WaldverwAster, wie solche die Insektenwelt in bo 
grosser Zahl stellt, mit den, beispielsweise in dem forstlich hoch- 
entwickelten Deutschland Hblichen, radicaien Vertilgungsmaass- 
regeln vorzugehen, auf welche einen Blick zu werfen wir una ffir 
einen sp&teren Aufsatz vorbehalten. 

Nun hat die Natur ftirsorgUch gar wohl darauf gesehen, daaa in 
ihrem Haushalte das Gleichgewicht erhalten bleibe; sie hat 
deshalb auch dem Ueberhandnehmen der einzeinen Thiere ein 
Ziel gesetzt, indem sie ihnen Feinde zugesellte. So haben 
besonders die Insekton, ausser den Vdgeln, sehr viele Nachateller 
unter ihresgleichen. Da ist die grosse Zahl der Rauhinsekten 
aller Ordnungen, welche als Strassenr&uber Qber alle Kerfe her- 
fallen ; dann giebt es besondere Feinschmecker, die sich nur an 
eine Fleischsorte halcen, deshalb allenthalben mit ihrem Nahr- 
ungsthiere zusammen vorkommen; und endlich die heimtftck- 
ischen Schleicher, die entozolschen Parasiten, welche in so grosser 
Zahl unter den Hymenopteren und Dipteren sich finden. 

Bei der Natur ging der Forstmann in die Lehre. Ratzeburg,' 
der grosse bahnbrechende deut^che Forstentomologe, beriohtet 
von 1868 in Posen (Preussen) vorgenommenen Versuchen mit 
Uebertragung von MaulwHrfen auf von Eogerlingen (Larve dea 
Maik&fers) bedrohte KulturflAchen, Versuchen, die nicht ohne 
EIrfolg blieben. Weiter hat deraelbe Oelehrte die Waldameise 
(Formica rufa)', sowie Schlupfwespen nach von Schmetterlings- 
raupen heimgesuchten Gtegenden tibertragen, und andere Fach- 
mftnner sind seinem Beispiele gefolgt. In neuster Zeit hat 
namentlich C. V. Riley, soviel ich gehort habe, wiederholt Ex- 
perimente mit der Translocation von Schlupfwespen gemacht. 

Wie im July dieses Jahres Mr. Andrew D. Hopkins von der 
West Virginia Agricultural Experiment Station in Morgantown 
den Lesern unseres Blattes mittheilte *, ist in den letzten Jahren 
in West Virginia der Borkenk&fer, Deodroctonus frontalis Zimm., 
in solchen Unmassen aufgetreten, dass auf einem Raume von 
10,000 square miles 15% aller Nadelb&ume krankten oder abatar- 
ben.* Der genannte Staat gehort aber zu denjenigen, wo eine 
rationelle Waldkultur, mithin eine rationelle Vertilgung dea 
Borkenkilfersnoch nicht mdglich ist. Mr. Hopkins fasste deshalb 
den Gedanken, um wenigstens zu thun, was mdglich ist, um dem 
Waldfeinde entgegenzutreten, nachdem er beobachtet hatte, wie 
Clerus dubius F. sich alle Mtihe gab, mit den Scolytiden aufzurftu- 
men, ihm einen Heifer in seinem guten Werkezur Seite zu stellen. 

Europa und Nordamerika haben seit langer Zeit, wie dies der 
rege Verkebr zwischen beiden Erdtheilen und die Gleichartigkeit 
des Klimas mit sich bringt, gegenseiti^ ihre Schadlinge aus- 
getauscht: ich erinnere an den KartoffelkAfer (Leptinotarsa* 
decimlineata Say) in Deutschland und an den Kohlweissling 

1 Raisebarg, Die Waldrerderber, 1841, pp. 21, 22. 

* Kataeburg, Die WaldyerderbntM, 1868, II., p. 429. 
> Science, VoL XX., No. 496. 

* Dies wlrd erki&rllcli, wenn man die betr&cshtllche FruchtbarkeU der 
Scolytiden kennt. In der Mitteleurop&lsohen Forstlnsektenkunde stellen hler> 
aber Judelch and Nitisohe folgoodes Keobenexempel auf : Nebmen wir an, 
ein Mltte April fllegendes Welboben habe In seinem Mutterganf e 98 Eler at>- 
gelegt, so konnen wir mit Slcherbelt darauf recbnen, daes Im Anfaog Juni 
wenigstens 80 Stack daron sa f ortpflansungsf&blgen und wlrklloh begatteten 
Weibchen sich entwlckeln. Legt Jedes dleser 80 Welbchen wieder einen 
Mattergang mit 90 Blern an, so prodoolren sie also susammen 8700 Stack, und 
wild Anfang August belmdrltten Fluge wieder nur ein Drlttel daron m Welb- 
ohen« so nagen dleee scbon 900 Muttergftnge und belegen sie mit 8100 Biem. 
Gelangt Ton diesen wieder nur ein Drlttel Im n&chsten FrShJahre aiim Siar- 
legen, so kommen im April bereits S7,C00 Nachkommen des einen im totIimw 
gebenden April geflofenen WelbchwiB sur Fortpflansung and kftimen nua 
8*480,000 BtaraUegenl 
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(Pieris brassicae L) in den Vereinigten Staaten. Warum also 
nicbt auch die NAtzliDge? 

Mr. A. D. Hopkins that wohl sehr gut, sein Aagenmerk auf 
Europa eu rich ten. 

Und in der That haben wir in Clems formicarins L. einen 
Kftfer, der nicht nur in seiDem Aeusseren, in Grdsseund F&rbung, 
seinem amerikaniscben Bruder, Clerus dubius F., tlberaus Abnelt, 
sondem dem Letzteren aucb in seinen Lebensgewohnheiten 
gleicbt. Er ist, sowohl als Larve, wie als Imago, ein scharfer 
Feind der Nadelholz-Borkenk&fer, gleichviel ob sia auf Kiefer 
Oder Tanne leben, und dabei recht zablreich. 

DieseD w&blte Mr. Hopkins zur EinfUhrung nacb Amerika. 

Um sein Ziel sicher zu erreicben, setzte er siob mit dem durcb 
seine klassische Monographie berdhmten Scolytiden-Specialisten 
Eichboff und mit mir in VerbinduDg und kam im August nacb 
Europa. bier die Lebensbedinguogen des Thieres zu studiren und 
za sammeln. 

Mr. Eiciihoff schrieb mir, w&brend Herr Hopkins im Elsass 
sammelte, dass derselbe **mit seltenem Qescbick und grossem 
OlAck '* arbeite, und icb selbst konnte dies sehr bald aus eigener 
Anscbauung best&tigeo, als ich mit Mr. Hopkins gemeinschaft- 
lieh mehrere Tage in den picbsischen Wftldern auf Cleriden fahn- 
dete. Wir fanden die Larve in alien Stadien des Wachstbumes, 
die Puppe, die eben eDtscblUpfte Imago, und den krftftigen, leb- 
baften K&fer in ibrem kunstvollen Winterquartieren innerhalb 
der Rinde. 

So kann deDu Mr. Hopkins zufrieden auf den EIrfolg seiner 
Reise blicken. denn er nahm eine stattliche Zahl Cleriden in alien 
StadieD, der Sicberheit halber in vertcbiedener Weise verpackt, 
mit nach Hause. Und da es wohl keinem Zvreifel unterllegt, 
dass der weitaus grdssere Tbeil der in der Winterruhe befindlichen 
Thiere gesund ankommt, — wenn oicht tibertriebene Choleraf urcht 
etwa Herrn HopkiDs Schftcze durcb Disinfection verdirbt, — so 
kann im FrAhjahre mit dem Acclimatisations versuohe begonnen 
werdeo. 

FQr genugenden Nachscbub wird Ton mir eventuell gesorgt 
werden, um Mr. Hopkins*s Experiment gelingen zu lassen. 



COLI.V8 EDUSA AND COLIAS HYALE. 

BT A. HBATH, LONDON, INQLANB. 

Great Britain this year has been favored with an abundance 
of these beautiful insects; from every part come reports of in- 
numerable captures. e»ipecially of C Edusa, many insects being 
taken at one throw of the net. C. Hyale has also been, I may 
aay, plentiful when we consider its comparative rarity here; 
friends of mine report taking during a few days as many as four 
or six this season. I have myself taken four fine specimens in as 
many days. The 6rst specimen I took in June, but it was the 
only example of Colias that I saw until August; as a rule these 
insects are never taken in England until August. In 1886 we had 
a similar year; enormous numbers of C eduM were to be seen, 
one entomological friend told me he had seen a certain field in 
Kent yellow with them. It seems most extraordinary that this 
year we should have had such an abundance of this particular 
insect, when last year scarcely one was to be seen even in their 
favorite localities. 

Some entomologists believe that they come across the Ehiglish 
Channel (over 20 miles of water) in swarms, but if this were the 
case, surely someone would see them arrive or on their arrival 
before they scattered over the country. Then, if this were so, 
why do we not get an annual visit in quantity ? The insect Is 
always in abundance on the continent of Europe, and there is also 
an abundance of many other kinds of butterflies that we seldom 
or never see here. My idea respecting these occasional abundant 
swarms is that butterflies* eggs are indestructible, and will lie on 
the ground fur years until a favorable season arrives. 

The eggs of Colias are laid on the food- plant, various forms of 

Trifolium ; this is not only their food, but the food of every kind 

of four-footed animal, domestic and otherwise, inhabiting this 

country (except carnivora), and the whole field or crop of 7W- 

folium is eaten either in a green or dry state. What, then, be- 



comes of the eggs deposited? They must be eaten up almost 
entirely, and if not indestructible they would be destroyed. This 
seems not to be the case, and it is probable that they can pass 
through the animal uninjured by the heat of its body, and so be 
again distributed over the ground. Without some such theory it 
seems almost impossible to account for the large numbers found 
in a cultivated country following a year of scarcity like last year, 
especially when we remember the enormous number of larvas 
destroyed by ichneumon and other countless enemies, bad sea- 
sons, etc. 



NOTES AND NEWS. 



The New York Academy of Sciences has recently organized 
a biological section which will hold monthly meetings. At the 
opening meeting, Oct. 17, Professor Henry F. Osbom acted as 
chairman. The following papers were presented. Basbford 
Dean, **0n Dionaea under its Native Conditions near Wilming- 
ton, N.C.," the results of experiments emphasizing the plant's 
erratic sensibility and its special adaptability for capturing 
ground insects; N. L. Britton, '* On a species of Hieracfum; ** E. 
B. Wilson, *< On the Artificial Production of Twins and Multiple 
Embryos in Amphiozus.'* The paper dealt mainly with the pecul- 
iarities of double monsters produced (as in Driesch*s experiments 
on Echinus) by shaking apart the blastomeres of two- and four- 
celled stages (v. Anatomiacher Anzeiger^ 1892). Every gradation 
exists between two perfect and separate bodies, each half the 
normal size, and four in which the only indication of duality con- 
sists of a bilobed condition of the archenteron. In the double 
gastrulas the long axes of the two halves may form any angle 
with each other, and the two blastopores when separate may be 
turned in any direction. In cases where the two blastopores face 
each other, the two bodies are united by a bridge of tissue at one 
side, essentially as in the double gastrulas of certain earthworms. 

— As cotton- seed meal is gradually coming into use in Ohio as 
a valuable adjunct to the ration for dairy cows, and as the scar- 
city and consequent high price of com the present season may 
tempt some farmers to add this meal to the pig ration, it seems 
advisable to call attention to bulletin 21 of the Texas experiment 
station (located at the Agricultural and Mechanical College of 
Texas, College Station P. O.). In this bulletin Director Q. D. 
Curtis reports the results of a long series of experiments in feeding 
cotton-seed to pigs, from which he comes to the conclusion that 
there is no profit whatever in feeding cotton-seed in any form to 
pigs, whether the seed be boiled, roasted, or ground. The ground 
seed seems to have produced the worst results, causing the death 
within six to eight weeks of a large proportion of the pigs to 
which it was fed, and especially of the medium and small-sized 
shoats. The boiled seed was less injurious, but roasted seed was 
almost as fatal as the meal. These pigs were fed alongside of 
similar pigs which had corn instead of cotton-seed, and the corn- 
fed pigs remained in perfect health. The symptoms produced by 
the cotton-seed are described as follows: The first sign of sick- 
ness, appearing in from six to eight weeks after ootton-see<l meal 
is added to the ration, is a moping dullness of the animal, with 
loss of appetite and tendency to lie apart. .Within the course of 
twelve to thirty six hours, often within the shorter time, the ani- 
mal becomes restless; staggering in bis gait; breathing labored 
and spasmodic ; t>are skin showing reddish infiammation; sight 
defective, and both the nervous and the muscular systems feeble 
and abnormal in action. The fatal cases all show ** thumps*' — 
spasmodic breathing, and in many instances the animal will turn 
in one direction only, following a fence, or building wall, so 
closely as to strike his nose against projections in a vain endeavor 
to push outward in that one direction which he tries to take. If 
no fence or building intercept him he may travel in a circle — 
large or small according to the mildness or acuteness of the 
malady in bis particular case. When exhausted by bis efforts the 
animal drops down suddenly ~ sometimes fiat upon his belly, 
sometimes dropping on his haunches with his fore legs well apart 
to keep from falling over —almost always with the evidence of 
more or less acute internal pain. At death a quantity of bloody 
foam exudes from mouth and nostrils. 
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WHY IS SEA.-WATER SALT? 

BY W. MATmU WnXIAMB, F.B.A.8., r.C.8., LONDON, XNOLAirD. 

This question has been regarded as a mystery and has given 
rise to some curioos speculations, but a little consideration of the 
subject must, I think, satisfy us all that it would be very won- 
derful, quite incomprehensible, if the waters of the ocean were 
otherwise than salt as they are. 

The following explanation was first suggested to myself many 
years ago when receiving my first lessons in practical chemical 
analysis. The problem then to be solved was the separation of 
the bases dissolved in water by precipitating them, one by one, in 
a solid condition ; filtering away the water from the first, then 
from this filtrate precipitating the second, and so on, uutil all were 
separated or accounted for. 

But in doing this there was one base that was always left to 
the last, on account of the difficulty of combining it with any 
acid that would form a solid compound, a difficulty so great that 
its presence was determined by a different method. This base is 
soda, the predominating base of sea-salt, where it is combined 
with hydrochloric acid. Not only is soda the most soluble of all 
the mineral bases, but the mineral acid with which it is combined 
forms a remarkably soluble series of salts, the chlorides. Thus 
the primary fact concerning the salinity of sea-water is that it 
has selected from among the stable chemical elements the two 
which form the most Holuble compounds. Among the earthy 
bases is one which is exceptionally soluble, — that is, magnesia, — 
and this stands next to soda in its abundance in sea-water. 

Modern research has shown that the ocean contains in solution 
nearly every element that exists upon the earth, and that these 
elements exist in the water in proportions nearly corresponding 
to the mean solubility of their various compounds. Thus gold 
and silver and most of the other heavy metals are found to exist 
there. Sonnenstadt found about 14 grains of gold to the ton of 
sea-water, or a dollars worth in less than two tons. 

As the ocean covers all the lower valleys of the earth, it receives 
all the drainage from the whole of the exposed land. This drain- 
age is the rain-water that has fallen upon this exposed surface, 
has fiowed down its superficial slopes, or has sunk into porous 
land, and descended under-ground. In either case the water 
must dissolve and carry with it any soluble matter that it meets, 
the quantity of solid matter which is thus appropriated being pro- 
portionate to its solubility and the extent of its exposure to the 
solvent. Rain when it falls upon the earth is distilled water 
nearly pure (its small impurities being what it obtains from the 
air), but river-water when it reaches the ocean contains measura- 



ble quantities of dissolved mineral and vegetable matter. Tbcee 
small contributions are ever pouring in and ever accumulating. 
This continual addition of dissolved mineral salts without any 
corresponding abstraction by evaporation has been going on ever 
since the surface of the earth has consisted of land and water. 

An examination of the composition of other bodies of water, 
which, like the ocean, receive rivers or rivulets and have no other 
outlet than that afforded by evaporation, confirms this view. All 
of these are more or less saline, many of them more so than the 
ocean itself. On the great T^ble Land of Asia, *' the roof of 
the world," there is a multitude of small lakes which receive the 
waters of the rivers and rivulets of that region and have no outlet 
to the ocean. On a map they appear like bags with a sttring 
attached, the hag being the lake and the string the river. AU 
these lakes are saline, many of them excessively so, simply be- 
cause they are ever receiving river-water of slight salinity and 
ever giving off vapor which has no salinity at all. There is no 
wash through these lakes as in the great American lakes or those 
of Constance, Geneva, eta 

The Sea of Aral and the Caspian are lakes without any other 
outlet than evaporation, and they are saline accordingly. The 
Dead Sea, which receives the Jordan at one end and a multitude 
of minor rivers and rivulets at its other end and sides, is a noted 
example of extreme salinity. It is, as everylKxly knows, a sea or 
lake of brine. The total area of land draining into the great ocean 
does not exceed one-fourth of its own area, while the Dead Sea 
receives the drainage and soluble matter of an area above twenty 
times greater than its own, and thus it fulfils the demand of the 
above-stated theory by having far greater salinity than has the 
great ocean. 

According to this view the salinity of the ocean must be steadily 
though very slowly increasing, and there must be slowly proceed- 
ing a corresponding adaptation or evolution among its inhabitants, 
both animal and vegetable. The study of this subject and the 
effect which the increasing salinity of the past must have had 
upon the progressive modifications of organic life displayed by 
fossils is, I think, worthy of more attention than it has hitherto 
received from palsoontologists. 



THE ENERGY-FUNCTION OF THE MAGNETIC CIRCUIT. 

BT CHA8. P. BTEINMXTZ. 

In designing alternate-current electric motors, in October, 1890, 
I was confronted by the problem, to calculate the loss of energy 
caused by the reversals of magnetism in the iron of the motor- 
field. At that time very little was known on this phenomenon 
besides a few experimental data of Ewing. From these data 
mathematical analysis yielded the result that the loss of energy 
(by conversion into heat) during a complete cycle of magnetiza- 
tion is proportional to the 1.6 power of the intensity of magneti- 
zation, or magnetic induction, B; that is, can be expressed by the 
formula : — 

where H is the loss of energy per magnetic cycle, and ff a "co- 
efficient of hysteresis." This result was published in the Electrical 
Engineer, New York, December, 1890. 

But it was not quite satisfactory, in so far as Ewing^s determina- 
tions were made by the magnetometer method, with very slow 
cyclic variations of magnetism, and it was doubtful whether for 
very quick cycles, as they take place under the influence of an 
altemiate-current of 100 or more complete periods per second, the 
same law holds, and especially the co-efficient of hysteresis, ff, is 
the same. 

A great number of tests, made during the year 1891, partly by 
the tbree-electrodynamometer method, partly by the use of the 
Eickemeyer differential magnetometer, and published in a paper 
read before the American Institute of Electrical Engineers, Jan- 
uary, 1892, proved that up to over 200 complete magnetic cycles 
per second the loss of energy per cycle — by conversion into heat 
— is constant and independent of the number of cycles per second, 
following the law of the 1.6 power; whilp, when under the in- 
fluence of the alternating magnetism, FoucauU — or eddy —cur- 
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rents are induced in the iron, the energy- functioD of the magnetic 
circuit follows the more general law: — 

where H gives the lose of energy per cycle and em', in absolute 
units, N is the frequency, or number of cycles per second, 9 the 
co-efficient of molecular friction or hysteresis, and e a co-efficient 
of eddy currents. 

Herefrom the loss of power per cm* of iron, in Watts, is de- 
rived, as 

Tbe next problem was now, to determine the energy-function 
of the magnetic circuit for cyclic variations of magnetism be- 
tween any two limits, B^ and B,, and to derive numerical values of 
the 00- efficient of molecular friction, 9, for different magnetic 
materials. 

In tbe meantime, it had been found by Kennelly (Transactions 
of American Institute of Electrical Engineers, October, 1891) that 
Frdhlich's formula of magnetic induction -^ 

a + bH 
(where H is the magnetomotive force or field-intensity, a and b 
constants), which liad been abandoned already as inexact, holds 
rigidly by a slight modification. Using not the whole magnetic 
induction, B, but the " metallic-magnetic induction,** L = B ~ H, 
where H is the field-intensity, we find, that for infinitely large 
field-intensities H, the metallic induction L approaches a finite 
limiting value Lqo» ^^d follows Frdhlich*s formula: — 

H 

or, if we assume Ohm*8 Law for the magnetic circuit, 

P 

where p is the magnetic resistance, or reluctance, it is 

p = a4- (tH; 
that is, the magnetic resistance is a linear function of the field- 
intensity. 

On the hand of a large number of experimental determinations, 
made by the electro dynamometer and by the magnetometer 
method, comprising several thousands of readings, I was enabled 
to communicate to the American Institute of Electrical En- 
gineers at the meeting of September, 1899, the results: — 

1. The loss of energy by molecular- magnetic friction, per cycle 
and em*f for a cyclic variation of the magnetic induction between 
the limiting values L^ and L,, is expressed by the function — 



L = 



H. , (i^-j-^y 



where Lj and L, most likely have to represent the metallic in- 
duction L = B — H. 

When Foucault — or eddy — currents are present in the iron, 
the energj-fiinction of the magnetic circuit takes the more gen- 
eral form — 

"='(H^0"-^"'(^'?'-)' 

where the first term gives the energy converted into heat per cycle 
and cm* by true molecular friction, the last term the energy con- 
verted into heat by Foucault currents. 

2. Beyond a minimum value of field- intensity, Hm, tbe metallic 
magnetic resistance follows the linear law : — 

8. Beyond this minimum value of field-intensity, Ifm, all the 
essential properties of magnetic materials can be expressed by 
three constants : — 

a, the co-efficient of magnetic hardness; 
<T, •* ** *' •' saturation; 

17, •* •• •' " hysteresis; 

or, instead of this, by the three constants : — 

Xqb =r - , the value of absolute (metallic) magnetic saturation. 

o 



J7o •= — , the critical field- intensity, or that field intensity where 

o 

half-saturation, — ^, would be reached, if the linear 

law of magnetic resistance held already for this field- 
intensity Hq, and 

H^ = ffL^^*\ the maximum value of hysteretic loss, by meant 

of the formulas : — 
The equations of magnetic resistance, or reluctance — 

p = a -t art iL 

(corresponding to Ohm's Law in the electric circuit), and the en- 
ergy-function — 

(corresponding to the energy- function of the electric circuit, 

4. These equations hold for all kinds of iron and steel, for nickel, 
cobalt, and magnetite, and most likely for the amalgams of iron, 
that is, for all magnetic materials. 

5. In first approximation, the magnetic induction, J?, and the 
magnetic hysteresis, or molecular friction, J7, depend upon the 
magnetic field-intensity, IT, by the law of probability of molecular 
distances. 

6. Average values of magnetic constants are : — 
For wrought-iron, soft cast-steel, and mitis metal — 

a = .88 X 10"" <T = .055xlO~* 7 = .003 (flm = 9); 
for cast-iron and low-permeability cast-steel — 

a = 8xl0~* ff = .095xl0~* 7 = .018 (^mrr22); 

for soft welded -steel and medium-hard cast-steel of high perme^ 
bility — 



a = 1.7 X 10 (7 = .06 X 10 



for glass-hard steel — 



a = 10 X 10 ff = .1 X 10 

October, ISM. 



J7 = .02 (Hm = 50); 



7 = .07 (Hm = 110). 



THE APPARENT GROWTH OF GOLD. 

BT BICHABO XAMXS, JB.. M.X. 

Of the many myths prevalent regarding gold, the greatest one 
of all is its growth. Of course there are many interesting in- 
stances where ancient worked-out galleries in mines are slowly 
closing up by the incrustation process, so that space Iouk ago ex- 
cavated is being filled with an accumulation resulting from the 
percolation of water through the adjacent wall-rock. This water 
has in chemical combination such minerals as iron, copper, sul- 
phur, and the precious metals, which are deposited in the open 
crevice, making for a second time a mineralized body which will 
show by analysis the above named and many more minerals. In 
fact, I have had this actual experience resultant on the examina^ 
tion of an old gold mine in Honduras, Central America, that had 
been worked some time prior to any history we have of that 
country. This circumstance gave to the natives the idea that 
gold grew, and they so expressed themselves; while it seemed in 
the case of one individual a transmutation idea had permeated 
his head, for he explained that the green carbonate of copper was 
undergoing a change into silver, while the silver in turn would 
develop into gold. 

In India I found a caste of mining people who believed that 
gold grew in the bottom of the large lakes situated in that coun- 
try. They expressed no practical reason other than fairy-tale 
superstitions. And even in this country there are converts to the 
idea. I was much amused and interested some years ago to hear 
an intelligent acquaintance maintain in strong and not altogether 
religious terms that " the stuff grew and he knew it." His ex- 
perience was based on the fact that in a certain pile of tailinga, 
resulting from the milling of heavy sulphuretted gold-otet, be 
had treated at one time several tons with no result. Again« In 
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thzee yean time he disooTered bj a pan-test that the same pile 
bad gold in it, whereupon be treated several tons with the 
approximate result of one dollar per ton. After this last treat- 
ment he declared the tailings were barren of gold so far as he 
coald detect by the mechanical means at hand. In order to con- 
Tince him I selected an average sample, which on assay gave 2 
pennyweights, 20 grains gold per 2,000-pound ton. This was con- 
sidered not worth the working. But my friend maintained that 
the gold would grow again in two or three years. 

True to his word, in two years he was at the pile again, and by 
his crude but sure method was saving one dollar per ton from the 
ore that would yield nil by his methods two years before. Again, 
I took samples for assay and was somewhat surprised to find the 
▼alne had increased just 50 per cent, as the result of my deter- 
mination was 5 penny weights, 16 grains per ton. On investiga- 
tion, I found the sulphurets to be of a character readily decom- 
posed by the elements; in fact to such an extent that, as I after- 
wards calculated, over one-half of the pile must have been de- 
composed or washed away, so that with the decomposition a cer- 
tain rapid concentration was maintained by the action of heavy 
rains, and the natural advantage this particular ground offered 
caosiug the gold to remain behind while the oxides were carried 
away in suspension by the water. My explanation has failed to 
convince my friend of the pick and shovel. As the gold in the 
tailings has become about exhausted, bis last attempt to make 
pay was a failure. He remains strong in the conviction that a 
few years will grow it again. 

€krid HOI, North Carolina, October, 1808. 



CURRENT NOTES ON ANTHROPOLOGY.— XVIII. 
[Edited 5y D. Q. Brinton, M.D., LL.D.} 

The Early Age of Metals in Earope. 

As has been previously remarked in these Notes, there is a 
growing tendency in European archseology to rate the civilization 
of Europe at the dawn of the historic period decidedly higher 
than has been heretofore supposed, and to regnrd it more and 
more of indigenous development. Those old theories which at- 
tributed pretty much all that deserved the name of culture to 
Asiatic or Egyptian sources are diminishing in favor. 

An instance of this is seen in an article by M. Salomon Reinach 
in L Anthropologies 1892, No. 8, in which he discusses with his 
accustomed wealth of erudition the derivation of the name *' Cas- 
atterides," and with it the origin of tin and bronze in western 
Europe. He claims that this name is of Celtic origin, and 
means <* Remote,*' or something of that kind. It was applied by 
the Gkiuls to the portion of western England whence came the 
tin. This conclusion proves several points, if once accepted. As 
Homer talks of the Cassiterides, it shows that before his time the 
tribes of western France spoke Celtic; that they worked in and 
exported metals : and it gives room to inquire whether one of the 
centres of the discovery of bronze was not in western Europe. 

Other archsBologists of ability, such as Franz von Pulszky, in 
the ArehivfUr Anthropohgie, Bd., XX., have called attention to 
the fact that the specific civilization of the Celts was higher than 
is generally recognized. Their heavy iron swords, for striking, 
not thrusting, their ornamentation, derived from the circle aud 
the triangle, and their use of torques, wound metal neck-rings, 
reveal positive ethnic art-capacity. Their presence in Hungary is 
well marked by such remains in the tombs of an early epoch. 

Figutines of the Stone Age. 

The glyptic art goes back far into the stone age, far even into 
the old or rough stone age. In the Aniiqua for 1887-1890, R. 
Ferrer has discussed and depicted the earliest human statuettes 
from the European bronze and stone ages. The oldest always 
represent the individual naked, and the parts of sex very prom- 
inent This is also the case with the Phoenician bronze figurines 
from Ellora, in Portugal, while those from the north are clothed. 

Last December there were found some interesting remains 
near Brunn, Germany, at a depth of four and a half meters, 
amid bones of the mammoth, rhinoceros, and reindeer. They 



were a human skull, and adjacent to it a human figorine SO 
centimeters high, carved from the tooth of a mammoth, and 
bored th rough , evidently for the purpose of suspension. The figure 
is naked and prominently masculine, though the mammas are 
clearly represented. 

The skull presented an index of 66.68, and was therefore singu- 
larly dolichocephalic; its estimated cubical capacity was 1,860 
cubic centimeters; it was not prognathic, but the frontal sinuaea 
were very prominent, and the glabella also, thus presenting an 
inferior character. 

When the head of the figurine Is regarded in profile, it preaenta 
this peculiar appearance of prominence in the glabellar region, 
thus showing that it was carved to imitate the then prevailing type 
of humanity. 

These and other interesting facts about this noteworthy find are 
given in the Proceedings of the Niederrheinische Qesellschaft, 
1892, by Professor Schaaffhausen of Bonn, who adds an engraving 
of the skull. Like all his articles, this one is prepared with the 
most satisfactory care. 

The Study of Hair. 

The study of the hair on man offers a most extensive field of in- 
quiry, and one which presents many unsolved problems of the first 
order of importance. Some of these are discussed by F. Lapille 
in Le Naturaliste and by Dr. Bartels hi the Zeit9cihHft fUr Ethndt- 
ogie of recent dates. 

Why man as a species should present the amount and kind of 
hair that he does is variously explained, and the differences be- 
tween the varieties of the human race are so great in this respect 
that, as is well known, one of the most popular subdiviaions of 
the species is founded upon it. Most mammals have more hair 
than man, but some less, as the Cetaceas and the Sirenidss. The 
antbropoid apes have, as a rule, much hair where man has little, 
as in the arm- pits and around the sex-organs. In some localities, 
as the ears and nose, the hairs are clearly protective organs, while 
around the genitals they appear to be merely ornamental. In 
monkeys, the females are bearded, but such examples are rare in 
the human species. Bearded women, however, are not otherwise 
masculine, but have the sentiments and the capacity for mother- 
hood. Bartels describes a very hairy Gypsy girl, only seventeen 
years old, but already the mother of three children. With her 
the hairiness was from a naevus pigmentosus of extraordinary 
extent; and why these naevi should develop hairs is worth in- 
quiry. Man has the longest hair of any animal, and why he lost 
it over most of his body is the subject of much curious specula- 
tion. The loss led him to the inventions of painting and tattooing 
his body, of covering it with clay or clothes, to depilation, to the 
sense of modesty, and to many other unexpected results. The 
history of hair in man is thus an extraordinary one for the evolu- 
tion of the species. 

On Quarry-Rejects. 

For two or three years past there has been in the air — I mean 
the air which archaeologists breathe — a low but menacing sound, 
threatening some dear theories and tall structures, built, if not 
on sand, at least on gravels offering a scarcely more secure foun- 
dation. 

These menaces bear more directly on what is classically known 
as the ** old stone age," that of chipped implements, and particu- 
larly on that period of it which is alleged to be characterized by 
very rude — and which are therefore supposed to be very old — 
types. The new views come from a study of the aboriginal quar- 
ries, the sites where the ancient tribes collected the materials 
which later and at other localities they worked up into finely 
chipped or polished implements. This part of the work they 
did not perform at the quarry ; and pieces which after a few test- 
blows by their skilled hands they saw could not be utilized at all, 
or only at the cost of considerable labor, they threw ac>ide and 
left on the spot. These are " quarry-rejects,*' and after you have 
handled and studied several hundreds of them you can alwaya 
see why they were thrown away ; you can recognize, aa did the 
aboriginal artist, why they would prove worthless or troubleaooie 
in further working. \ 
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Now the alarming discover j has been made that a great many 
of what we have heretofore called *' palaoolithic implements '* dis- 
play with fatal clearness the peculier earmarks of these ** quarry- 
rejects,'* hmting, therefore, that they never were real implements 
at all. What is worse, like the rejects, they show no signs of 
use, and clearly never could have been employed as implements, 
and consequently do not in any waj illustrate the industry of 
the chippers, no matter of what age they are. If found in gravels, 
the gravel-bed was the quarry, and they the refuse. It has even 
been hinted that the famed gravels of the Somme and the 
**pal8dolithic floors** of the Thames and the *' Trenton gravels'* 
of our own land, may have to lose their laurels in the light of this 
discovery. 

The Builders of the Soathem Mounds. 

Those who have looked at the archssological collections of the 
Smithsonian with any attention, cannot fail to remember the ex- 
traordinary specimens of copper work from the Etowah valley 
mounds, in northern Georgia. The figures they delineate have 
an unquestionable family resemblance vdth those inscribed on 
shells obtained on the lower Mississippi, so accurately pre- 
sented in Mr. Holmes's essay in the Report of the Bureau of Eth- 
nology, 1880-81. Both present curious analogies to Mexican and 
Maya art, and I have been almost constrained to believe in a con- 
nection, either ethnic or commercial, between these peoples. 

Dr. Eduard Seler, however, who is a most competent authority 
on these questions, expresses a different opinion in a recent article 
in Olobus, Bd. LXII., No. 11. He analyzes with care the mode 
of wearing the hair, the headdress, the clothing, and the weapons 
of the figures, and shows that in several of these points they cor- 
respond with the descriptions of the early voyagers of the natives 
they found in these localities. He alvo compares the same fea- 
tures with similar relics from ancient mounds in the Ohio valley. 
The conclusions he reaches are, that the builders of the Etowah 
mounds and the artists of the inscribed shells were probably re- 
lated to the builders of the Ohio mounds; that they were not the 
direct ancestors of the tribes found in Georgia at the discovery; 
that there is not sufficient reason to suppose connection with 
Mexico or Yucatan ; that probably the mound-building and copper- 
working tribes were destroyed or driven to the remote sea-coast 
by invasions from the north and west at a period not very re- 
mote from that of the discovery of the continent. 



LETTERS TO THE EDITOR. 
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"Ancient Mexican Heraldry." 



me to place before the readers of Science an interesting 
fact kindly communicsted to me on Oct. 17 by the Rev John 
Woodward, LL.D., F.S. A., the learned author of '* A Treatise on 
Heraldry, Brltif>h and Foreign," referred to in my article on 
«< Ancient Mexican Heraldry ** in Science, No. 508, Sept 28. That 
gentleman has just informed me *'that the late Mr. Ellis, in his 
book on *The Antiquities of Heraldry,' 1889, made reference to 
the Armory of the Ancient Mexicans and gave a plate (iv.) of the 
symbols from the works of Lord Eingsborough and Mr. Stephens." 
'* There is not, however,*' my courteous correspondent adds, ** any 
evidence that the use of such devices was hereditary ; they were, 
80 far as we know, merely personal distinctions " This agrees 
with the general conclusions, based on special investigations, of 
Mrs. Zelia Nuttall, who was doubtless, Hke myself, unaware of 
the publication of Mr. William Smith- Ellis's views on Mexican 
heraldic emblems nearly a quarter of a century ago. I endeavored 
in vain to consult a copy of his work when studying the subject 
of my communication to Science; and. as other students may ex- 
perience the same difficulty, I will reproduce the Rev. J. Wood- 
ward's observations respecting ancient heraldry on page 20 of 
the Introduction to Vol. L of his recent Treatise on Heraldry in 
general. 



« Mr. W. G. (8ie) Ellis, in his ' Antiquities:;of Heraldry,' has 
collected a mass of interesting matter relating to what he calls 
the heraldry of ancient times and of all nations of the world, and 
he certainly succeeds in showing to how great an extent pictorial 
symbols, which had originally a meaning, have been in use among 
all nations of mankind, civilized and savage. His plates are 
curious as showing the occasional occurrence among these mani- 
fold devices of some resembling modem figures of blazon. The 
crescent, the mullet, the lozenge, the quatrefoil, and the fleur de 
lis are traced by him to counterparts existing among Egyptian, 
Chinese, Indian, and Japanese emblems; and among the figures 
on Etruscan vases he shows us what, in heraldic language, would 
be called a bull's head caboshed and a not unheraldic-looking 
demi-boar." 

Furthermore, it is noteworthy that the Rev. John Woodward 
considers ** there is some reason to believe that the use of the 
hereditary badge must have long preceded hereditary heraldry " 
(p. 589). Additional instances of their use as military distinctions 
rewarding the capture of prisoners in European warfare may be 
cited from his interesting work. Two fleur de lis with other 
'* augmentations " were granted to Sir John Gierke because he took 
captive Louis Duke de Longueville on the field of Therouenne, 
better known as the battle of the Spurs, and fought a month be- 
fore the eventful fight of Flodden. A still more interesting case 
is that of the ^'Crampet," or metal termination of the scabbard 
of the sword, sometimes borne as a device. One was assigned to 
Sir Roger La Warr about the same time as the buckle was granted 
to Sir John Pelham in recognition of his aid in the capture of 
King John of France. It is somewhat remarkable that the de- 
scendants of these gallant knights, who fought side by side at 
Poictiers, still hold lands and earldoms in the same Coimty of 
Sussex. Some members of the ancient house of De la Warr passed 
over to America in the fifteenth and sixteenth centuries, hence the 
more familiar name of Delaware. Aqnes Crans. 

Brlffhton, Bncland, Oct. Sl. 



Reticolated Protoplasm of Pelomyxa. 

Since the publication of Dr. Stokes's article myself and col- 
league, Mr. W. F. Pentland, have had several opportunities of 
examining Pelomyxa Palustris. The difficulties of the investiga- 
tion are so great that at his suggestion I tabulate the methods and 
their results. 

1. Examination of unstained preparations (60 slides). Utterly 
useless as far as the detection of reticulation is concerned. 2. 
After treatment with osmic acid, usually 1 per cent solution, one 
organism was found destitute to a great extent of ingested mate- 
rial An i Powell and Leland water-immersion and Zeiss 12 
compensating oocular failed even with critical light, with an im- 
mersion condenser, and ammonia sulphate of copper solution as 
modifier, to detect the slightest trace of reticulation. 8. In the 
same preparation we found some Amoeboa resembling Proteus. 
The coarseness of the enclosure in these specimens we found 
would lead a neophyte astray, as it frequently resembled reticu- 
lation. 4. Determined to leave no stone unturned, we tried the 
usual aniline and carmine dyes, with no result. 5. One-half per 
cent solution of chloride of gold (no osmic acid) was tried on over 
twelve slides. I must certainly confess I glimpsed reticulation in 
two specimens, but owing to the protracted investigation was 
compelled to desist. 

So far with regard to amoebic organisms. It is in the field of 
pathology that reticulation of protoplasm is most frequently ob- 
served, as far as my experience goes. The more rapid the morbid 
process the greater certainty of reticulation. Fifteen years ago I 
was working with my lamented colleague. Dr. Bookey of Dublin, 
on the effects of bichloride of mercury on blood corpuscles; but 
fortunately we did not follow out Dr. Klein's suggestions to the 
letter, as we found epithelium cells beautifully reticulated aa 
described by Dr. Stokes. We found the nucleus in the blood 
discs, but, as usual in scientific investigations, forgot to look for 
reticulation. However, on a future occasion the late Sir Robert 
Macdonald submitted to us for examination a portion of tumor 
of then unknown nature. The portion was placed in MoUisc'a 
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fluid when sent, and that evening aectioDs were cat and mounted 
after short treatment with picro-carmine. Without examination 
two slides were sent to Sir Robert (we were busy on small-pox), 
who returned them with the remark. *' Only muscular fibre.** 

Dr. Bookey looked at me and I gazed upon him, we then sah- 
jected the slide to examination with -f^ water-immersion Powell 
and Leland and No. 2 eye-piece, all apparatus being Powell and 
Leland. I have seen reticulation since, but in a tumor purely 
epitheleomatous; it was simply wonderful. The cells were per- 
fectly differentiated, and the reticulation was so regular that 
we at ooce forgave Sir Robert for his hasty conclusion. 

We hope to continue our investigations on amoeboid organisms; 
but, as the process is so long, my colleague persuaded me to send 
you these remarks. A. Cowlet Malley. 

Manslow, Sugland. 



The Fundamental Hypotheaea of Abstract Dynamics. 

I HATE been prevented from making earlier reference to Mr. 
Dizon*s letter in Scienee of Sept. 9, p. 149, criticising my address 
on the above topic, Scienee^ Aug. 6, p. 71. The letter was espe- 
cially interesting to me as I had not seen his paper, *' On the 
Logical Foundations of Applied Kathematical Sciences,*' com- 
municated to the ICathematioal Society of London some few 
months ago. 

Mr. Dixon, taking the relativity of direction into account, 
seems to me to have proved that the Laws of Motion may be re- 
garded as forming a definition of foroe. My argument to show 
that if they be so regarded, they are not in general consistent with 
ODe another, involved the specification of accelerations by refer- 
ence to a single point, and thus assumed the possibility of deter- 
mining directions absolutely. While valid, therefore, as against 
the writers to whom I referred, who make the same assumption, 
it has not the more general validity which I supposed. 

That I have regarded force as a non- relative conception, while 
Mr. Dixon has thus shown that it may be regarded as relative, 
would seem at first sight to place us in antagonism. It does not, 
however; for I have merely discussed certain points in connec- 
tion with the laws of motion, employing the ordinary conception 
of foroe, and making no inquiry as to the assumptions involved 
in it, while Mr. Dixon proves that this conception must involve 
certain assumptions, and seeks to determine what they are. 

Mr. Dixon points out that it is the law of the conservation of 
mechanical energy only which is deducible from the assumption 
that stresses are functions of the distance between the particles 
on which they act, and that this law would not include the gen- 
eral law of the conservation of energy until all energy was shown 
to be mechanical. That is quite true; but it does not seem to af- 
fect my contention, that, since we are no^e so sure of the conser- 
vation of all forms of energy that the law of the conservation of 
mechanical energy is frequently assumed as itself axiomatic, the 
laws of motion, if they are to be retained as dynamical axioms, 
should be supplemented in such a way that this law would be de- 
ducible from them. Nor does the fact that the law of the con- 
servation of energy is usually expressed at present in a form 
which is probably temporary seem to me to make this any the 
less desirable. The conception of potential energy may lose its 
utility as we gain clearer insight into dynamical phenomena. 
When that time comes we may have to modify our fundamental 
hypotheses to suit the clearer views which will have been gained ; 
but in the meantime it seems none the less desirable that we 
should have axioms sufficient for the deduction of the law of 
c nservation in its present form. 

There is, as Mr. Dixon supposes, an omission in the sentence of 
my paper which he found unintelligible. If commas be inserted 
after the words sum and masses, it will be found to state that, if 
m^ and m, be the masses of two particles, and a the relative ac- 
celeration produced by a stress between them, this stress may be 
shown to be proportional to 

a nil m, -t- (ifij -f m,). 
It follows that, if one of the particles be of infinite mass, the 
stress is proportional to the mass of the other multiplied by the 
relative acceleration. When I conclude from this that '*if, in 



applying the second law of motion, a particle of infinite mast be 
chosen as point of reference, all the forces acting on a syatem of 
particles, may be regarded as exerted upon them by the partida 
of infinite mass,*' these forces are supposed to be exerted in ao> 
cordance with the third law of motion, which asserts action and 
reaction to be equal and opposite, but not to be in the line Joining 
the particles acting on one another. I do not myself regard thia 
fiction as of any importance. I mentioned it in passing becauae 
I wished to refer subsequently to Newoomb's assertion that the 
law of the conservation of energy assumes it. 

Mr. Dixon considers it inconvenient to include in one law of 
stress two statements resting on such very different evidence aa 
that forces may be considered to be attracti<ms or repulaiona and 
that their magnitudes depend solely on the distances between the 
particles on which they act I need hardly say, however, that I 
see no objection to enunciating the two statements in separate 
sentences. For educational purposes, indeed, it would certainly 
be well to enunciate what I have called the law of stress, piece- 
meal, as is invariably done in the case of what I have called the 
law of force. J. O. MacObboob. 

DaUioiisle Ckdlegs, HaUtez, N. &, Oct 4. 



The Libyan Alphabet. 

I OLADLT accept Dr. Brinton's offer {Science, Sept. 80); only, if 
his object is truth rather than the scoring of a point, he will 
place in the editor's hands, not the Orammaire tamtMchek, which 
would be useless for the purpose, but the Orammaire ibobyle, 
which alone contains the full forms of the three Berber alpha- 
bets, but which Dr. Brinton appears never to have seen. Even 
the Orammaire tamaehek, now that he has got hold of it, he 
seems incapable of understanding. The other day he mistook 
diacritical marks for accents, and now he tells us that Hanoteao 
connects the Libyan and Semitic systems <* solely" because both 
are read from right to left, even charging me with disingenaous- 
ness for suppressing this fact. The charge might stand, had I 
made the assertion, which is as wide of the mark as is Dr. Brin- 
ton's appeal to Hanoteau, on the question of accent. The very 
Berber name aeekkU (pi. ieekkUen) of the letters is equated by 
Hanoteau (p. 5) with the Arabic ahakl and the Hebrew aSkal, 
<' forme, figure, dont les Grecs ont fait aiyhii,'* hence the French 
sigle. I am not defending these equations, but merely give them 
to show bow ignorant Dr. Brinton still is of the contents of the 
Orammaire tamachek^ which be had the temerity to insinuate I 
had never seen (Science^ Aug. 19). May I ask Dr. Brinton who 
are the " French scholars *' that regard the initial t as radical in 
the word (i/inar, and that accent the word differently from Barth» 
for this also appears to be again insinuated ? The recent death 
of M. E. Renan reminds me that that illustrious *' French 
scholar " is also arrayed against Dr. Brinton, holding that the 
Punic origin of the Libyan alphabet is an established fact (Hia- 
toire des kmgues semiiiquest 2d ed., p. 194. ef aeq.). Dr. Brin- 
ton is to be envied his possession of ** plenty of documents in tifi' 
nar.** Such documents are excessively rare in Europe, and even 
amongst the Tuaregs themselves, who, apart from rock inscrip- 
tions, have never made any extensive use of this old and defec- 
tive script. Considering the weakness of his position. Dr. Brin- 
ton shows as much want of tact as of bad taste in charging hia 
opponent with lack of candor. A. H. Keane. 

79 BroadhorBt Oardene, SodUi Hampstead, N. W. 



Is There a Sense of Direction ? 

In his article on the *' Sense of Direction,** in Science of Oct. 7, 
Dr. Work says, *< It is very well known that an unguided horse 
returning to familiar haunts will do so over the same route by 
which he left them, rather than in a direct line by sense of direc- 
tion." An incident which came under my observation some six 
years ago directly contradicts this theory. My father had pur- 
chased a very intelligent mare about a month before, and on thia 
occasion I hitched her single to a carriage, and drove to a town 
about fourteen miles distant. As the direction was almost doa 
north-west, the road ran alternately west and north, thare being 
about eight comers to lam. Although the mare might hava been 
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through the same region before, it is pretty certain that she had 
never travelled just the same road. Coming back I gave her her 
head, and she made every turn so as to keep the same road as on the 
going trip, with one exception. In that case she made a short-cut 
by a diagonal road across a quarter-section, striking the regular 
road a mile further on, and saving about a quarter of a mile. In 
going up I should have taken the same route, had I not had some 
business which required me to go the longer way. At the point 
where this road turned off, it led toward a hill which concealed 
its junction with the regular road. I certainly did nothing to 
guide the mare, and was astonished to see her take the short-cut. 
As Dr. Work has left considerable room for ** accident,'* he may 
be able to dispose of this circumstance in that way, though I can 
scarcely accept such an explanation. J. M. Aldbich. 

BrocMngs, B.D. 

That the sense of direction is feeble, if indeed present, in civ- 
ilized man cannot be denied. I have had some experiences 
which lead me to suspect that it may be obsolescent rather than 
quite obsolete. It has frequently occurred that in coming into a 
strange town or city at night, when compelled to abandon all 
conscious effort to keep my direction, I have found that in some 
way I had not lost the points of the compass. These may have 
be^ happy accidents, but they may have been cases of uncon- 
scious orientation. 

Again, upon visiting a cave of considerable dimensions, I pur- 
posely refrained from any conscious effort in keeping the points 
of the compass, with the same result as in the preceding cases. 

To the foregoing I have added some inquiries, and a few obser- 
vations upon others, and feel that there is some ground for think- 
ing that there may be a feeble sense of direction still left to us, 
though so feeble as to be easily overborne by suggestion from the 
other senses. Chables E. Bbsbbt. 

Unlvenlty of Nebraska, Lincoln. 



one would be bound to torture himself in trying to unravel its 
vagaries. The careless writer should have no such rule, the care- 
ful writer needs none. 8. W. Wilubton. 
UnlTersltj of Kansas, Oct. 18. 



On Biological Nomenclature. 



I AM glad to learn, from Dr. Coues's letter in Science, that the 
code of rules promulgated by the American Ornithological Union 
a few years ago has been rigidly enforced in that branch of biology, 
and has been found to work admirably in practice. I studied 
these rules at their appearance with much interest and attention, 
and have since, so far as possible, endeavored to adhere to them 
in my own writings, with one exception — that concerning the erec- 
tion and definition of genera. As I see that the botanists are dis- 
posed to accept this same rule, I shall be glad if a wider discussion 
may be called out before it becomes established. I refer to canon 
xlii., which recognizes the validity of generic names unaccom- 
panied by definition, if described species are pointed out as types. 

Among ornithologists, and perhaps among botanists, such a rule 
may not be productive of as much confusion and annoyance as is 
sure to be the case among entomologists. (Generic characters are 
not, and should not be, included in specific descriptions; how then 
is it possible for the remote student to learn what nomina nuda 
mean, when it is impossible for him to study the tjrpes? He who 
studies only his own immediate fauna or flora, without a knowl- 
edge of the allied forms throughout the world, can never be very 
successful as a systematist, and, if we are to rely upon types, 
what is the good of a scientific nomenclature? Furthermore, in 
such a science as entomology, where there is still a tendency to 
look upon the manufacture of species and genera as the Mltimum 
bonum of the systematist, the mere possibility of such a rule ob- 
taining currency must have a tendency to foster superficiality, 
incompetence, and ignorance. While I do not agree wholly with 
those who look upon the genus as an abstract thing, over and 
above types, I do protest strongly against the acceptance of a 
rule that will relieve the namer from the necessity of knowing 
anything about the things he names. 

The fear of evil results is not a groundless one. Some years 
ago an Italian writer, with an assurance as boundless as his 
ignorance, brought forth a new *< system" of dipterological classi- 
fication, with hundreds of new names. Not the slightest attention 
has ever been paid to his "system; *' but, with this rule in force. 



Solid Glycerine. 

Can you inform me, through your magazine, by what chemi- 
cal, or by what process, glycerine may be solidified, retaining its 
transparency? Can any reader answer? C. C. Smith. 

N«w York, Oct. 81. 

BOOK-REVIEWS. 

Fourteenth Annual Report of the State Board of Health of the 
State of Connecticut for the Year Ending November 80,1801. 
New Haven, 1802. 

This report presents fresh evidence that the work undertaken 
by the various State boards of health is steadily increasing both 
in scope and in value. This encouraging condition of things has 
been brought about largely by the adherence of several States to 
the policy of employing competent expert service. The authori- 
ties of these States consider that scientific problems can be suc- 
cessfully attacked only by the most advanced scientific methods, 
and have in consequence availed themselves of the aid of highly 
trained chemists, biologists and engineers. A great impetus has 
been given in this way to the best kind of sanitary work. 

The Connecticut report contains, besides the usual reports from 
local boards of health and the annual statistics of births and 
deaths, several special features of more than ordinary importance 
and interest. Dr. H. E. Smith presents a special report upon 
*'The Origin of Certain Cases of Typhoid Fever from Money 
Island.*' Twenty-one cases of typhoid, one of which proved 
fatal, were traced to the contaminated water used at a hotel on 
Money Island. From . . . facts concerning the sources of the 
water used, it appears that during the period August 11 to 14, at 
which time all of those subsequently taken ill were at the inn 
together, the drinking-water was obtained from the billiard-hall 
cistern." Dr. Smith shows further that abundant opportunity 
existed for the infection of this particular cistern water, and ad- 
duces convincing evidence that the water was actually infected 
by a case of *' walking typhoid," and that the water thus infected 
spread the disease. 

Dr. L. S. DeForest, in his article upon ** Tuberculosis as a Lo- 
cal and Contagious Disease in New Haven " discusses the inter- 
esting question of infected dwellings. Dr. DeForest found from 
the data of 1870-1890 three principal districts of concentration of 
tuberculosis in New Haven. From a detailed study of house 
cases he arrived at the conclusion that houses sometimes became 
true foci of infection. " We think that the accompanying maps 
and tables go far to show that consumption is endemic in certain 
parts of the city; that in these parts there are many houses in 
which it is distinctly dangerous to live." The value of Dr. De- 
Forest's interesting paper would be considerably enhanced by 
the addition of exact references to the writings of Flick, Comet, 
and the other workers in this same field. 

The report of the *' Examination of Certain Connecticut Water 
Supplies," by Drs. Samuel W. Williston, Herbert E. Smith, and 
Thomas G. Lee, covers some two hundred pages and is illustrated 
with a number of well-arranged charts showing the monthly va- 
riations of the analyses. In some respects the report merely 
confirms the previous work of the Massachusetts State Board of 
Health, but in other respects it improves upon and extends the 
latter. Fifteen different water supplies were selected for study, 
and monthly examinations were made of most of these during a 
period of twenty-three months. 

The special report on the chemical examinations is by Dr. 
Smith, who in his methods follows closely the chemists of the 
Massachusetts staff. He, however, expresses his results in milli- 
grams per litre rather than in parts per hundred thousand, and 
makes a few other minor clerical changes. The limited resouroes 
at his command did not permit him to take up carefully the in- 
teresting and important question of ** normal chlorine;" bat his 
chlorine determinations^ so tax aa tS^i ^^^B«\$^F»X'*^Vk^59^^ 
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Professor Drown. It is much to be desired that ei tended and 
accurate determiuations of normal chlorine should be made in 
all parts of tb«» country. The importance to the water-analyst of 
such knowledge has been clearly demonstrated by Professor 
Drown, and there seems no reason why boards of health should 
fail to take advantage of so useful a key (o the purity of a water. 
Regarding the disagreeable odors and tastes which often arise 
in waters Dr. Smith coincides with Professor Drown in conclud- 
ing that these phenomena are rarely due to putrefactive change, 
but are *' the specific odors of certain organisms.*' 

The microscopical examinations were conducted under the 
charge of Dr. Williston, who used in his work the method de- 
vised by Professor Sedgwick, modifying it, however, in more or 
less important details. Valuable facts are here presented con- 
cerning the occurrence and relative abundance of the different 
groups of small aquatic organisms. A very interesting desiTip- 
tion is given of the trouble caused in the Meriden reservoir by the 
Yolvox-like Uroglena. An epidemic of Uroglena has since 
broken out in several Massachusetts water-supplies, and new light 
upon the history of this obscure and troublesome organism may 
soon be hoped for. *' In conclusion, it may be interesting to ob- 
serve that on the average about seven thousand plants and ani- 
mals, aside from the bacteria, are swallowed with every glassful 
of Connecticut reservoir water that is drank ! " 

Dr. Lee reports upon the microscopical eiamination for 1890-91 
and also upon the bacteriological examination for the two years 
covered by the report. The bacterial examination of the reser- 
voir waters reveals some interesting facts. **The periods of 
greatest number [of bacteria] were principally during the fall 
months, while the smaller numbers were largely during the sum- 
mer months." There is a decrease in the numbers in both Feb- 
ruary and March, the months of melting snow. It is evident 
that extended and systematic bacterial analyses of this character 
are still greatly needed, and it is to be hoped not only that Con- 
necticut will enlarge this branch of the work, but that the Massa- 



chusetts authorities will find it possible to make an early b^gb. 
ning in this same field. 

The specific bacteria commonly found in Coonecticot watm 
were studied by Dr. Charles J. Foote, who describee in this rtpon 
sixteen forms. The species are not named, and the author m}$ 
" No attempt at identification has . . . been made, since tW 
data in most cases seemed insufficient to warrant it.*' 



think, is a fact to be regretted. The species, " XXI.," for eiam. 
pie, might perhaps have turned out to be Bacillus jaotbiDiis If i 
few more facts regarding it had been obtained. Attempts to 
identify, however unsatisfactory in themselves, lead to the aoca> 
mulation of new data and result in more adequate deacriptioBi. 
The growth of the different species in gelatin is descsribed witk 
more than usual discrimination, and with the use of several apt 
comparisons. 

A valuable study of the Connecticut River by Dr. Smith coa- 
cludee the report. 

The Hygienic Treatment of Coruumption, By M. L. Holbbook, 
M.D. New York, M. L. Holbrook & Co. 

By far the larger part of this l>ook is devoted to the discussioB 
of the prevention and treatment of consumption in its earlier 
stages. Under this head are given the author's views upon suit- 
able exercises for persons of consumptive tendencies, upon cloth- 
ing, climate, t)aths. and other familiar topics. These subjects 
are in the main handled with common sense and with perhaps 
more than the usual freshness of illustration. 

The author calls attention to the dangerous weakening of the 
constitution arising from an incessant course of " colds,** and 
gives some sensible practical suggestions for individual bygieoe* 
The connection of colds with indigestion is clearly recognised. 
'< Overloading the stomach with indigestible food is a frequent 
cause of colds. It is far better to wait a little before eating if one 
is very tired, or to eat slowly and moderately, so as to give the 
stomach time to regain its power " (p. 44). 
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^ ANTED.— By weU- qualified and experienced' 
science master and associate of tne Boyal 
School of Mines, London, iM^ed 86 (at present 1b 
England), a mastership in technical college or nni> 
Tersltv for any of the following subjects: Bngineer- 
Ing sciences, geology and mineralogy, phyalos, chem- 
istry and metallurgy, etc., etc. Can provide excel- 
lent references and credentials. Apply, J. O., 17 
Sussex St., Rochdale, England. 

METALLURGICAL CHEMIST wiU give Instme- 
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of Iron and steel. Complete or special ooorsas ap- 
plying to the manufacture of pig irons and steels, as 
well as to their uses. Address ** MET ALLUEOIST,'"^ 
care SonifOB. 

GRADUATE of the Uniyerslty of PennsyWaai* 
and a practical mineralogist of twenty yearn* 
experience desires to give his serrices and a cabi- 
net of 86,000 specimens, all named, with about the 
same number of duplicates, in minerals, crystals, 
rocks, gems, fossils, shells, archo&ologlcal and ethno- 
logical specimens and woods to any Institution de- 
siring a fine outfit for study. The owner will in- 
crease the cabinet to 60,000 specimens In two year» 
and will act as curator. Correspondence solislted 
from any scientific Institution. J. W. Horttef, 
M.D., Ph.D., San Francisco, Cal., General P. O. 
Dellyery. 
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We question ff every one would regard rowing In quite u fmv- 
onble light as does our author. Paddling in a caooe, which is 
in many reepecU a much superior exercise, is un mentioned. 
Lawn-tennis, also, which is one of the beat tools of recreative 
hygiene, does not find a place in our author's diBOUssion. Horee- 
back riding gets its full due as an admirable form of combined 
diversion and eierctse. Throughout this portion of the boob the 
value of good digestion as an aid to good nutrition is jufttly In- 
aiated npon; and exercise is conservatively regarded as simply a 
means to the welfare ot the whole organism and not as an end in 
itself. 

It seems to us that the author does not emphasire as much as is 
desirable the means of prevention advocated by many professional 
bacteriologistH. The destruction of tuberculous sputum, if any 
sort of concerted action can be obtained, will go far towards 
diminishing the chances of infection. The herding together of 
the conaumptives at " health resorte," and the journeys thither io 
care infected hy their tul)erculous predecessors are raising many 
serious problems. It will seem to many renders that this side of 
our author's subject receives inadequate attention. 
Phyaioal Education in the Publie Sehoola. By R. Ajwa Horbib. 
New Ynrk, American Book Coin[iany. 

This little manual, designed for the use of teachers in the pul>- 
lie schools, is well worth reading b; all those who have anything 
to do with the training of children. It conlaina a simple yet 
complete course of instruction in school gymnastics, including a 
brief description of the Oeibartian principles of elocution and ex- 
pression. The author has not confined herself to any one system 
of calisthenics, but has selected and adapted the movements of 
several well-known systents. The exercises have been arranged 
to cover a period of time included by the kindergarten and suc- 
ceeding grades through the high-school, and consist of a regular 
progression of moveinenta. 

The principal idea is that of training and not straining the 



body. Uany of the exercises may be taken between the rows of 
desks, or in the front of the school-room, without the aid of other 
apparatus than wands, rings, dumb-beila, and ciub«. Especial 
attention is paid to the discussion of the best methods for induc- 
ing the correct breathing and carrisge of the pupils. The high 
importance of good ventilation of the school-room is also empha- 
sized. There is included a chapt«ron temperance-teaching in the 
public schools, which mny give some useful bints. 

Finally, a brief courie of instruction in reading aloud is out- 
lined, and the manual is completed with a few selections of 
marches and other music adapted to the accompaniment of the 
calisthenics. The book contains iltuslrationa and explanatory 
figures throughout. 



AMONG THE PUBLISHERS. 

MAci[nj.AN & Ck>. announce the issue of a collection of papers 
by the late Sir Daniel Wilson, entitled '-The Loet Atlantis, and 
Other Ethnographic Studies." It contains eeaaya on Trade and 
Commerce in the Stone Age, The iEsthetio Faculty in Aboriginal 
Races, Hybridity and Heredity, etc. 

^lo the same line as Hiss Jordan's "College for Women," 
published in the last number of the AOantie Monthly, there is in 
the November number an article by Samuel W. Dike, LL.D., 
entitled " Sociology in the Higher Education of Women." The 
author discusses the subject at length, and showa that now the 
problem is to put the education that young women are get- 
ting into its true relation to their future, and to do more to equip 
the girl for what may be called the great profession of being « 
woman in her social trinity of wife, mother, and member of 
society. The many suggestions for the carrying-out ot this prob- 
lem make this paper a valuable one. Among other articles in 
this number may be mentioned Theodore Bacon's " Some Breton 
Folk-Songs " and a timely political article, '• The Two Pn^ 
grammes of 1693." 



Bifspepsia 



Dr. T. H. Andrews, Jefferson 
Medical College, Philadelphia, says ol 

Horsford's Acid Phosphate. 

"A wonderful remedy which gave me 
most gratifying resulls in the worst 
foTRU of dyspepsia." 

It reaches various forms of 
Dyspepsia that no other medi- 
cine seems to touch, assisting 
the weakened stomach, and 
making the process of diges- 
tion natural and easy. 
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ARCHEOLOGY 1880-1892. 

BT MBS. 8. T. STEVENSON, XUSETTM OF ABCHJBOLOOT, UNIVEBSTTT OF 

PENNSTLTANIA, PHILADELPHIA. 

EgTpt— Mr. W. M. Flinders-Petrie. 

In the last few .yean practical archsBology has made rapid 
strides; and — thanks to the increasing number of well-qualified 
scholars who to-day (ill its ranks, as well as to the consequent pre- 
cision of its improved methods — it not only may now be numbered 
among the natural sciences, but a general knowledge of its results 
has become a neceseary part of the intellectual outfit of every 
man who would lay a claim to keeping abreast of the times. 

Scarcely a year passes without bringing some new and startling 
discovery that sheds a vivid flash of light upon some hitherto 
obscure corner of the remote past. Ancient Egypt, Mesopotamia. 
Syria, the Mediterranean islands, Asia Minor, the palsBolithio and 
neolithic human strata of pre-historic Europe — all of which, fifty 
years ago, appeared to the student as isolated reefs, here and there 
cropping up out of the dark surrounding abyss of time, apparently 
unconnected with one another, and having but little if any bear- 
ing upon our owu civilization — are now assuming a new interest. 
Each is gradually taking its proper place in the great scheme of 
history ; and, in so doing, many of the human fossils, whose dis- 
membered forms, viewed singly, seemed abnormal and fantastic, 
are resuming their natural aspect. The so-called giants of the 
past, examined in the light of modem criticism, are shrinking to 
a normal size ; the mythical races have lost their fabulous char- 
acter ; the wild savage has given place in scientific literature to 
the non-civilized man ; the barbarian to the man of low culture ; 
and all have become well-connected links in the long chain of 
classified human development. 

Civilization, in the earliest times as at the present day, has been 
found to be a sliding scale; and we now know that, in the fourth 
millennium B.C., as in the nineteenth century A.D., there might 
be found upon the surface of the globe every grade of culture 
from the highest, which found expression in the inscribed monu- 
ments of Egjpt and Chaldea, to that whose remains might be 
sought among the shell heaps of the far-north. 

The pre-Homeric Greeks and the other inhabitants of pre-historic 
Europe and northern Africa are no longer ignored as little better 
than savages. As they take their proper place in the history of 
humanity, Egypt ceases to be spoken of as a " Miracle in Stone; " 
and — if it still stands pre-eminent among the nations of the 
ancient world — for the modern scholar it now only represents 
the crest of the irresistable onward wave that, at a given time, 
carried human thought to the point where the advancing genius 
of the Mediterranean races took it up and idealized it, before 
receding in its turn and leaving its future progress to the peoples 
of the north. 

The recent researches of anthropologists, interpreting the facts 
furnished by the pre-historic burials of E2urope, have everywhere 
strengthened the view which connects its former inhabitants with 
the populations of the historical period. Types that once seemed 
widely different are found to be connected by intermediate ones ; 
and a continuous line, reaching back through ages, has in many 
instances been formed by the recovery of missing or of hitherto 
misinterpreted evidence. 

As the question now stands, those who would still cling to the 
hypothesis of Indo-Oermanic migrations pouring down into 
Europe from the plateau of central Asia, must be prepared to face 
Ml immense body of facts which they will find equally difficult 
to get over or to disregard. The theory of the Asiatic '* cradle of 



the Aryans *' was originally accepted upon the authority of sucb 
eminent philologists as Pott, Lassen, and others; and, despite the 
early protests of a few scholars (see Dr. D. G. Brinton in Science, 
June 24, 1802), its hypothetical nature was lost siffht of and it 
soon found its way as an undisputed fact into our hand-books and 
primers. Even to-day — although the word ** Aryan," divested 
of its former meaning, has mainly become a term of philological 
classification for those who are familiar with the subjects 
and notwithstanding the arguments to which the use or 
the misuse of the word has publicly given rise — this cnriou» 
myth of the nineteenth century still holds the position of an 
orthodox belief, and is still taught as an article of faith in our 
schools ! 

In the face of such facts, and as the results of archseoloiry have 
a recognized and direct bearing upon many branches of scholar- 
ship, it is of serious moment that these results should be published,, 
not only as speedily as possible, but in such a form as to make 
them available to all. 

At present this is rarely the case. As a rule, the labors of 
archaeologists working in different fields are published either in 
large works, the technical details of which are well calculated to 
frighten all but specialists, or in some one of the many scientific 
journals edited in all parts of the world. The number of theae^ 
however, is increasing yearly ; and this fact considerably dimin- 
ishes the chance of each to reach all those interested, again except- 
ing the specialist, who of course makes it a point to see all that ia 
written in reference to his own hue of research. 

Owing to this, much that is of vital consequence to the intel- 
lectual world at large is passed by or often remains long unno^ 
ticed by an important portion of the community. 

It is therefore greatly to be desired that archsBologists. who wish 
their labors to be of as much use as possible, should follow the 
example given them by Mr. W. M. Flinders-Petrie. This inde- 
fatigable scholar — with whom to drop the spade is but to take up* 
the pen— has found the time, in the midst of his more seriou» 
scientific work, to publish a resumi of his recent explorations, un- 
der the title of «< Ten Years* Digging in Egypt.*' 

This little book will not only be useful to students, but must 
prove delightful reading to all who are interested in the progress 
of scientific discovery. Moreover, although condensed, as it 
necessarily must be in order to carry out the intention of the 
author, it is extremely suggestive, and opens to the mind possi- 
bilities most stimulating to every thoughtful student of the past.. 

In ten chapters the explorer lays before his readers the well- 
sifted residuum of ne^ facts acquired to science through his ex- 
cavations atGizeh, Tanis, Naukratis, Daphnes, Nebesheh. Hatvara^ 
lUahun, Kahun, Gurob, and Medilm. dwelling only upon sucb 
*' finds** as distinctly bear upon the life, the history, the arts, and 
industries of man in the valley of the Nile, at the various periods 
represented by those sites. 

It would be difficult to discriminate with regard to the relative 
value of these discoveries, each of which has elucidated some 
obscure point of science. Much light has been thrown upon the 
geology and the formation of the Nile valley as well as upon the 
climatic and topographical changes that have taken place since 
pre-historic times. 

Valuable information has also been gained with regard to the 
took and the devices employed by the Egyptians in the carrying- 
out of their artistic and architectural works, and upon the techni^ 
cal details of their earliest monuments. 

The careful examination of the pyramid of Meddm — the tom5> 
of King Seneferu (third dynasty), has established the evolatico 
of the pyramid from the mastaba ; and the discovery of its teoi- 
ple has placed before us, intact, the oldest-dated edifice In III* 
world. 
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Moreover, the close obeeryation of the well-ezeoated hieroglyphs 
found apon the walls of the tombe of this ancient nekropolis has 
given many useful hints as to early Egyptian customs. For in- 
stance, the fact that the numerals turn out to be formed of lengths 
of rope, has suggested to Mr. Petrie the possibility of an ori^nal 
reckoning by means of ropes — a custom found in other parts of 
the world. • 

At this remote period stone and copper tools were used ; only 
one bronze implement having been found in the course of the ex- 
cavations. This exceptional piece Mr. Petrie regards as a trade 
importation ; if, indeed, as is more likely, its presence is not to be 
accounted for by displacement from a higher level — ^it would be 
difficult to imagine whence true bronze could be imported in the 
fourth millennium B. C. 

Under the reign of Seneferu, the Libyan already appears as the 
civilized ally of Egypt; as is testified by the familiar hieroglyph 
of the Libyan soldier armed with his bow and arrow. 

Traces of two distinct races — represented by distinct funeral 
customs — were also found among the graves near this pyramid. 
From these were obtained fifteen skeletons, five of which present 
cases of mutilation or deformity. The series is now at the College 
of Surgeons, where it will be studied and reported upon. 

The other chapters of Mr. Petrie's book, in which he treats of 
his excavations in the Delta and in the Fayiim, are no less inter- 
esting. They furnish the reader with the principal data upon 
which the learned explorer bases his conclusions as to the relation 
of Egypt to the rest of the ancient world; and they naturally lead 
up to the eleventh chapter, in which these conclusions are ex- 
pressed and vigorously set forth. 

It was already fully established, by inscriptions found upon the 
Egyptian monuments, that the Mediterranean races were in con- 
tact with Egypt under the New Empire. Mr. Petrie has not only 
added to the evidence: he has recovered traces of foreign colonists 
residing in the Nile Valley, and has brought forward proof that 
close intercourse existed at least as early as the fifteenth century 
B.C., with a strong presumption in favor of the view that such 
intercourse must be carried back to a much earlier period. 

From the facts which have come to light in Egypt and else- 
where, he argues that the civilization of the Bronze Ag^e arose in 
Europe; that the use of bronze was introduced into Egypt by 
northern, not eastern, contact ; and that it is from the mines of 
Hungary, Saxony, and Bohemia that the tool- makers of Pbaraoh- 
nic times deriv^ the tin which they used as alloy in their in- 
dustry. 

According to Mr. Petrie, Europe evolved its own culture as in- 
dependently as Egypt itself, and in its relations with other civili- 
zations it gave the East as much as it received. It is indeed to 
Europe that we must look for the origin of the bronze age ; and 
there is little doubt that, if the place occupied by the primitive 
culture of Europe has so long been overlooked and ignored, it is 
principally because it did not evolve a graphic system, and there- 
fore remains silent when the monuments left by the Oriental 
civilizations are bursting into words. Yet, **if silent, it is not 
dumb." The Mykenas culture has left traces that lead us back at 
least to the sixteenth century B.C. (its decadence had already 
begun by 1100 B.C.). It was not confined to Greece; it was far- 
reaching, and represents the highest outcome of the bronze age. 
Its influence was felt from the Mediterranean to the Baltic, and 
it came into contact with Asia as well as with Africa. 

'< This bronze age," says Mr. Petrie, ** is the source of the ob- 
jects we now use. Thence these types were carried into Egypt a 
couple of centuries later by the Ghreeks. When we descend fur- 
ther, we see this independent culture of Europe prominent. The 
Saxons and the Northmen did not borrow their weapons, their 
laws, or their thoughts from Greece or Italy. The Celts swamped 
the south of Europe at their pleasure; and against the fullest de- 
velopment of Greek military science they were yet able to pene- 
trate far south and plunder DelphL They were powerful enough 
to raid Italy right across the Etrurian territory. When we look 
farther east, we see the Dacians with weapons and ornaments 
and dresses which belong to their own civilization, and were not 
borrowfBd from Greeoe. In short, Greece and Italy did not civfliae 
Europe, they only headed the civilization for a brief period.*' 



Such are the condusions reached by Mr. Petrie after ten years 
of patient investigation and of a moet serious study of the Egyp- 
tian written and unwritten record. In matters of detail Mr. 
Petrie's interpretation of certain facts may be open to discasaion ; 
some time will probably elapee before the exact dates suggested 
by him for some of his ** finds *' are definitely adjusted to the en- 
tire satisfaction of experts in special branches of oultare; bat, in 
their bearing upon the history of civilization, his views may 
broadly be said to fit in with the general results of archssologists 
elsewhere. 

Before the time of Dr. Schliemann*s explorations, the Mykense 
culture had yielded so little, and its extent and influence were so 
ill understood, that the strong individuality displayed in its art 
was, if not unnoticed, at least unappreciated. With a better un- 
derstanding of its remains, this art, wherever met with, reveals 
an originality of methods and of technic which cannot be denied, 
and its archaism has become evident. 

It not only produced tombs, the grandeur of which oatshone 
the dwellings of the living; and massive stone palaces, the walla 
of which were decorated with painted frescoes, — the work of a 
school 'whose artists borrowed neither their subjects nor their 
mode of treatment from others, — but metallurgy had reached a 
high degree of development; bronze, silver, and gold were wrought 
with the greatest skill; the engraver displayed a true artistic 
sense in the cutting of gems; and the manufacture of fine painted 
vases did credit to the originality of the Mediterranean potters. 
Altogether we are here in the presence of men who, in the course 
of their evolution, may have received suggestions from the out- 
side world, but who never were servile imitators; and who, in 
their relations with other civilizations, "gave as much as they 
received." 

Cyprus.— Dr. Max Ohnefalsch-Richter. 

In Cyprus, the well-known explorer. Dr. Ohnefalsch-Richter, 
has detected — below other ancient human deposits found upon 
the island — the presence of a Phrygo-Tbrakian civilization which 
belongs to the copper-bronze age. 

Thi:4 he regards as having certainly preceded all contact with 
Mesopotamia. Egypt, or Phoenicia; and as presenting many 
affinities with the kindred culture of which the late Dr. Schlie- 
mann found the traces in the lower strata reached in his exca- 
vations at Hissarlik — the site of ancient Troy. Dr. Richter's 
view is accepted by other authorities, notably by Dr. Dfimmler, 
who goes even further, and regards both cultures as identical. 

It is only later, under Sargon 1. of Akkad, and Naram-Sin, his 
successor, that Mesopotamian influence can be detected upon the 
archsBological record of Cjprus; and it is later still that direct 
contact with Egypt and with the Hittite Empire makes itself 
felt. 

According to the facts brought to light by Dr. Richter, Greek 
iofiuence antedates the oldest traces of Phoenician intercourse 
with the island ; and the Greco-Cyprian syllabic character occurs 
in process of formation in the copper-bronze stratum, i.e., an 
earUer date than the first evidences of the use of the Phoenician 
character, which are contemporaneous with the introduction of 
iron. This seems to coincide with the downfall of the Hittite 
Empire, about 1300 B.C. 

Dr. Richter concludes from these and other facts that the primi- 
tive civilization of Cyprus was evolved independently of the E^ast, 
and that it must be regarded as running in parallel lines with 
those of Egypt and of Mesopotamia. This culture may be traced 
through Asia Minor, the Greek Archipelago, Greece, and Europe 
at least as far as Kdnigsberg. Its oldest vestiges in Cyprus 
he dates as far back as the third or fourth millenium B.C. Be- 
yond, there are evidences of a preceding stone age. Of these earliest 
remains Dr. Richter makes two divisions. The oldest stratum 
produces no statuary, no inscriptions; hut it contains hand- made 
pottery, and copper or weak bronze tools of small dimensions, in 
the smelting of which a weak alloy of zinc was used. In the 
second, or later, stratum of this archaic period, lance-heads ap- 
pear, and with these are found vases of the Mjkenss type. 

Aooording to the laota whidi he has cdleoted, the Qieek in- 
flnsDCo llell hen Is tlial of IIm I^loponnealan tribss, tlia Aieadlao^ 
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Acheeana, and the Laooniana, whom be ncogaim amoog the 
DBtioiu mentioned Id tbe Egyptian tezta (AkoairiM, SakaloM, 
eto.). It 18 to these, it would seem, that waa due thelnventioQ of 
tbe iword, wbioh fint appeais in C;pnia in the (oim of a much 
enlarged 0;priui daKtcer, and is found associated wltb Hyfcenas 
pottery. It is also at this time that defenaira metal armor oocnrs, 
Uany of the atatnea of goda, piiests, and others exhnmed by Dr. 
Richter are represented wearing tbe round helmet with a ball-creat, 
which Is depicted upon the Egyptian monumentBasespedaUy be- 
longing to tbe Medilerranean peoples; and theirgenenU aspect also 
agreea with that attributed to these races by tbe Egyptian artists. 

It will be remembered that these round helmets are mentioned, 
along with coata of mail, in Homer; and that, in the great epic, 
Agamemnon is represented as having obtained his equipment 
from Cyprus. The Cyprians continued famous as metallurgists, 
and, eren after iron was introduced, their swords remained cele- 
brated — at least we may judge so from the fact that Alexander 
the Great is stated to have carried a Cyprian aword. 

Dr. Richt«r ia now engaged upon the publication of a large 
illustrated work wbioh will give a full account of bis discoveries, 
with bia interpretation of the facta that he baa had the good for- 
tune to brii^; to light in the twelve years of his Cyprian explora- 
tions. It la sincerely to be desired tiiat he may be induced to fol- 
low Ur. Petrie'a example; at>d that, along vrlth tbe ezhauatire 
volume more particularly intended for specialists, he will also 
publish a r^tumt embodying bis principal results. 



CLIFF- AND CAVE-DWELLEBS OF CENTEAL ARIZONA. 

BT J. W. TOUKliaT, TtroOR, ABnOKA. 

Thkbs ia no part of the United States that is of more Interest to 
tbe archfeologist than our great soutb-weat. Thia region, which 
includes all of Aricona, has but little rain, and during the long 
summer lies acorching under an almost tropical aun. It ia true 
that in the mountaina of tbe Territory the beat to greatly lessened, 
but from our geographical poeitlon we ar« subject to prolonged 
droughts for weeka and montha at a time. 

It ia a queelioD whether our present meteorological conditions 
are tbe same as when tbe cave- and cliS-dwellera cultivated fields 
upon our now barren mesas. Throughout this vast territory are 
hundreds of ruined caaaa and vacant caves, wfaoae ailent walla 
and rough-hewn stones are the only history we have of this early 
people. Whither they have gone and who they were is shrooded 
In the grave; neither tbe Kerce Apache nor the more gentle trihee 
of the south know who were the arcbiteota of these interesting 
and wonderful structures. The Zuni and Moqut have been ques- 
tioned, but without result They all shake tbeir bends. Even 
tbe oldest at the Indians, with traditions extending back many 
generationa, know nothing of tbe builders of these old atone and 
adobe walls which have withstood tbe elements for so many yean. 
At some future time theae silent walls may speak out tfarotigh 
the mind of man and give to the world glimpses into the biatory 
of a people who are now lost in antiquity. Peculiar marks on 
rocks and pottery all mean something, and the world is waiting 
for someone to unlock theee cloeetB and let a ray of light upon 
their myaterioua aymbola. 

In the valley of the Verde River, not far from tbe now aban- 
doned fort, and on the surrounding cliffa and hllla are many old 
ruina. Many of these are aa interestiug and as little-known as 
any to be found in the south-weat. Par from railroad and in a 
wild and rugged r^ion, it is not atrange that they have been 
studied ao little. The banlts of the river and many of its tribu- 
taries are lined with ruins. The prominent cllSa arecrowned with 
walla of great flat alonea, many of them as erected ages ago. 

The clear water of Beaver Creek reaches the Verde a few rods 
abore the old fort. A ride of several miles along this creek bringa 
one to high cliffs extending a hundred or more feet above the 
waters of tbe creek. In the perpendicnlar walla of one of these 
cliffa ia a well-preserTtH] ruin known as Montezuma's castle. It 
h midway between tbe rim of the cliff and the bed of the stream, 
Mid is neither hooae nor cave, but a combinatioD of the two. 
Hot woeasible bom the aammlt of the cliff. It can only be reached 



from below, and even here not without the use of a ladder, which. 
If short, must be pulled tip from one ledge to another In making 
the ascent Tbe entire f^ont la of nrtiBclal walls built of large, 
fiat pieces of limestone, with openings here and there for doora 
and windowa. Tbe rooms are small, only about five feet to oeU- 
ing. Generally a small opening two or tbi«e feet in diameter 
joins one room with another, and a similar orifice in the[oeillng 
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givea Bcceea to the room above. The ceilings are so low that 
steps are not necessary to pass from the first floor oonseoutively 
through the several storiee of tbe atracture- The openings in the 
ceilings never fall directly nnder each other. If the orifice !a in 
tbe north-west comer in tbe first ceiling, it will be in tbe aouth- 
eaat oomer in the next ceiling above, and so altemaiing back and 
forth to the top. This of course eliminates tbe poesibillty of fall- 
ing more than five or six feet, or the height of one atory. The 







Dlaaimin showlBi venlaal Motlati nnonfti lanta tioilaaiital flanre ; AB, lUw 
iapr«a*nUn( raoa of ollS ; C. anolswd room ; D, wall d mawary. 

Ttp« of pre-hlatoilo dwolUna alooa tba Orand Cafion tit tbe Oolarado Blvar. 

floors are mostly of fiat atones supported on timber out from tbe 
surrounding mountaina. 

Hany of tbe timbeia are perfectly aound, while others, where 
the raina have beaten against them, have decayed away and the 
floors fallen In. A few of the rooms facing tbe creek have oros^ 
walla built of limestone, without mortar or cement of any kind. 
They alt show ocmsiderable akill in their constmotion. Tbe roonN 
at the rear are dark, dungeon-Uke cares hollowed from Uia aoHd. 
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rock, and ue aow the abode of thoaaandB of bate, which fly about 
in great nambera when dtstnrbed by the siKbt-weker. 

A few mllea above Honteauma'a castle, on the oppo*lt« bank of 
Ibe creek, a conapicnona cone like mountain risea a few hundred 
feet aboTe the aniroanding country. Ob making the ascent, the 
enmmit waa foaod to be a narrow rim encloelng a omter some 
three hundred feet in diameter and with nearly perpendicular 
walla. Standing on the rim, one can look down a hundred feet 
upon the dark-blue water of a amall lake In the boeom of the 
mooBtain. The lake, a hundred yards in diameter and of un- 
known depth, is known as Hontezuma's well. In the steep sides 
of the crater are a number of caves, which at one time were the 
abode of man. A -few are natural, but the greater number are 
the result of human effort. 

Therim is crowned wltb the fallen walls of an ancient ruin more 
than a hundred feet long. Far down the mountain-side, below 
the level of the water in the crater, the outlet of the well flows 
from between an opening In the rocks. This etream Is large and 
constant, and at present is used to irrigate a ranch in the valley 
below. Agea a^o the builders of caves and castles utilised this 
same stream to irrigate portions of the neighboring rich valley. 

A short distance down the valley a stone and cement ditch of 
pre-hiatoric make can be easily traced for many rods. Ranchmen 
in building ditches frequently follow the courses of ancient ones. 
Id July, last year, in coostructing an irrigating ditch near old 



from one and one-half to two and oae-hair feet below tbe floor of 
the main room. 

It is probable that the small caves were need for the storage of 
grains and other material. No light finds its way into the small 
lateral and rear caves but the little that comes in through tbe 
jsmall openings leading to the central room. In (wo or three in- 
stances I found two large cavea joined by a small passMge-waj 
uniting the lateral caves. Ocoaalonally, hollowed from tbe wall, 
at one or both sides of tbe main entrance, some two feet above 
tbe floor, were small pocket-like cavities about twelve inchea tn 
diameter and nearly spherical in outline. The openings to tbem 
werefourorHveinchesscrosa, 80 lai^ that one could easily reach 
with the band any object that might be placed therein. Not only 
tbe fioors of the caves, but In many instances the entire face of 
tbe cliffs, were covered with broken pottery, some of It of moch 
betterquality than that made by the Indians of Ariiona to-day. 

So far as I have bad opportunity of examining, tbe caves (rf this 
region are much different from tbose in tbe clifb along tbe 
Colorado River and elsewhere in the territory. Here it Is evident 
they have been hollowed out by human effort. In other localittea 
natural caves and large horizontal Assures In tbe clifla were tbe 
homes of this early people. 
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Fort Verde, on the west side of tbe river, the workmen found 
evidences of an ancient ditch buried some twelve feet below the 
earfaoe. Many of the old ditches have been found upon mesas 
«rbere under present conditions it would be impoesible to get 
water to fill tbem. Frequently they lead from what are now dry 
washes which only carry water a few days at a time and then only 
After heavy rains. This eeema to indicate that there was a time 
when the now dry washes carried water much more constantly 
than at present. 

More numerous than the case and oliff ruins ore tbe many caves 
«zoavated from the sand and limestone cliffs along the east bank 
«f Verde River for some miles below the old fort. At a distance 
the openings into tbe caves look like black spots on the white 
cliffs. They are arrunged in Jong rows, tier above tier, and are 
nearly alike in structure. All are more or less inaccessible from 
the valley below. The entrance is an irregular arched opening 
nbout four feet high and from half to two-tbirds aa wide. The 
«ave proper is about twelve feet in diameter and from four to six 
feet to ceiling. The room is more or less circular in outline. A 
cock bench from twelve to eighteen inches high occupies tbe cave 
•on all sides except at tbe entrance. This bench la atmut three feet 
wide, and gently slopes toward tbe centre of the room. Charred 
«mhera, meates, grinders, broken pottery, and fragments of reed 
mata were scattered about or were under tbe heaps of dlobris 
whieh covered the floor. Opening Into tbe main cave at either 
Aide and also frequently at the rear were smaller ones, wbiob 
were three to flve feet in diameter and abont the some to ceiling. 
In neariy all the oaves visited the floors of tbe smaUar ones were 



The gboat of palaeolithic man has arisen to plague the geologists 
at Washington; and tbose tbat look upon them as little gods are 
all shouting " He. too." As the cause of all this mischief, it is 
fitting that I should speak in my own defence. The scientific men 
of Washington claim a monopoly of knowledge and so occupy a 
peculiar position, self-assumed, of course. That which is offered 
the world independently ol them, must be stamped by tbeir ap- 
proval or condemned, and it is never the former. This condition 
of affairs really handicaps them at the outset, and not one can 
enter tbe field unbiassed. Indeed, they go out instructed to Mng 
in such and such results, and none other. This is pre- eminently 
so in the question of tbe antiquity of man in North America. Tbe 
recent appearance of Wright's book. " Man and theGlacial Period," 
has set their pens and tongues wagging, but palseolitbic man is 
not to be downed even by such an arrav of notables maisballed to 
defeat him. Salisbury's cunning argumentstion. UcOee's shaggy 
front, Holmes's imperiou.') "begone!" and Brinton's persuasive 
smile do not make him afrBid. Be returned to earth in his own 
good time and came to stay I 

Of the alleged evidences brought forward by others I have 
nothing to say, but something to n-cord concerning my own in- 
vestigations, that msv have a besring on tbe question. We must 
admit that, at some given day in the paal, man appeared on this 
continent; but just when, no ooe has ventured to assert. Cer- 
tajnl; in no one communication to scientific or popular literature 
haie I done more than claim tbe discovery of evidence of his 
comparatively primitive condition when he did arrive; and now 
after twenty years of careful, unremitted study of the valley of 
the Delaware River, I see no reason to change tny opinion, but a 
great deal to substantiate it. 

Were the evidences of man's occupancy of this region one asso- 
ciated and confused mass, an attempt made to dissociate its oom- 
ponents into rude and more elaborate forms and to say of the 
former. thU is old. and of the latter, not ao ancient, then tbe sci- 
entific world might well be up in arms and cry down tbe apparent 
absurdity — but this is not tbe case. 

Of course, it we claim, as, for instance. Mr. Holmes practically 
does, in spite of denial, that every so-called palaeolithic imple- 
ment is a " reject," whether Ibe man who threw it aside Uved in 
Europe or America, the whole subject tails to the ground; but 
accepting paUeoiithic man aa a one-time feature of other conti- 
nents, and believing no geolc^ical reasons havs been bronght 
forward why be might not have lived in North America also, it ia 
jnstiflable to consider the archsological significance of such ob- 
jeoto aa tbe late Wyman said were not distinguishable from Euro- 
pean forms, except by tbe material of which they were made. 
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Now, as a matter of fact, a coDeiderable nomber of just such 
forms have been found in the gravel deposits at Trenton, N.J., 
and at a significant depth ; but, says the geologist, what of the 
age of this deposit? The whole question hinges on this. Pro- 
fessor Salisbury asserts that since the deposit was originally laid 
down, it has been reasserted. Grant this, and what then ? If the 
reassortment took place in ** Indian'* times, bow does it happen 
that only this one form and simple flakes are found entombed? 
Holmes here steps in and says ** easy enough,** the Indian went 
to the river-shore, chipped pebbles, and retired to the back coun- 
try, leaving his " rejects.*' But are we to suppose the Indian 
never went to the water^s edge for any other purpose? Did he 
not take hi» finished implements to the river to fish and hunt? 
Did he not cross the river by a raft, canoe, or by swimming? Did 
he necessarily always live back from the stream ? Common sense 
points out that he roust have had the whole range of his goods 
and chattels continually at and on the water, and are we to sup- 
pose that never a knife, arrow-point, bead, or pot was lost? It is 
too absurd to consider ; and this reassortment of the gravel-beds 
must have buried a great deal more than ** rejects. ** Again, it 
has been asserted that the assumed palsBolitbic implements are 
only in '* talus." Carvill Lewis, according to Brinton» says what 
I held to be undisturbed lajers, were really an ** ancient talus." 
Possibly, but bow ancient? In at least a dozen instances this as- 
serted **oId talus" was caused by floods having a transporting 
power equal to piling up layers alternately of sand and gravel, 
and then, as if to anticipate the present tempest in a tea- pot, 
placed a bowlder, weighing tons, over it all, for fear that the poor 
palsdolitb might run away. Now, when grooved axes and polished 
celts are found under like conditions, I am willing to leave the 
field as fast as my short legs will permit, and not before. 

Professor Salisbury has asserted that there is need of expert 
testimony to determine the precise age of the implement- bearing 
gravels, and Dr, Brinton insists that no opioion as to the geological 
age of a gravel can be received from any but an expert geologist. 
Grant it; but the trouble in these '* expert geologists" are rarce 
avea that were never yet known to agree among themselves, and 
it becomes a mere matter of personal opinion after all. I lay 
claim to a smattering of gravel-ology. I have lived on pebbles 
60 Ionic that I have become fiinty-hearted so far as criticism is 
concerned, and when I find gravel stratified and unstratified, I 
know and assert the difference; aod when a palasolithic imple- 
ment is found in gravel beneath layers of sand and pebbles, be- 
neath huge bowlders (not merely at a lower horizon, but directly 
beneath them), I do not, and no reasonable person should want 
another to tell him that the two were laid down together, or the 
big bowlder was dropped upon the implement, which anticipated 
its coming. Up pope some <* authority " and declaims the possi- 
bility that the ground was washed from beneath the big stone and 
the implement slipped in. Well, we can go on supposing till the 
crack o*doom, but as to proof, that is another matter. These 
geological jugglers will prove yet that the Indians bought the 
Delaware Valley from William Penn. 

Certainly too much value is put on this matter of expert testi- 
mony. Then, again, in spite of ail that has been written and 
said, the assertion is made that palseolithic implements are found 
only at the present river-shore. Of course we find them there 
now, because the gravel is exposed, but not there alone. A full 
mile back from the river they have been found in disrging cellars, 
sinking wells, and in the cut of the Pennsylvania Railroad, east of 
Trenton, N.J. All this area may have been *' reassortedt" but in 
fluch delicate fashion that the strata are not broken, and it sug- 
gests that the manner of it was like turning over a book from one 
cover to the other. 

Again, it has been objected that no animal remains have been 
found ; but Cook found a mastodon, and I have, more significant 
yet, a valve of a Unio; and what of human remains, long since 
reported ? There are, too, at the Peabody Museum, three human 
crania, two of which were taken from the gravel and one found 
in the bed of a creek, and these three, identical in character, stand 
alone in a collection of nearly three thousand Indian crania. 

It is the weak point of Wright's book that he did not prepare 
the archsdological portion at the Peabody Museum, with my col- 



lection under his eyes. It he had, the critics would not have 
had a leg to ptand upon. 

The implements, too, speak for themselves. If " rejects " as 
Holmes dogmatically asserts, why is it that they were carried to 
the high ground, and are found to-dav, solitary and alone, silent 
witnesses of that long ago, when it was the principal weapon of 
the early man who used them? And if ** rejects," made at the 
water's edge, where are the chips resulting from their fashion- 
ing? They are not scattered broadside over the river-shore as 
are the implements; but we do find in spots where '* rejects" 
were made in numbers, and know the fact because of the accu- 
mulated chips. It is easy to conceive a theory and bend the facts 
to it; very, very easy; but the trick is found out, sooner or later. 

** But they show no sign of use " pipes some impatient kicker. 
Prove it; and does the speair or arrow-point show signs of use? 
Of over a thousand chipped jasper scrapers in the Abbott collec- 
tion at the Peabody Museum, not a half-dozen show sign of use, 
and the same may be said of drills. 

These rude implements are made of argillite, and the use of 
this material was continued down to the time of European con- 
tact, being less and less used after the discovery of jasper. The 
magnificent results of Mr. Ernst Yolk's explorations, under the 
direction of Putnam, in the valley of the Delaware, clearly prove 
this, and so substantiate what I have claimed for all these years; 
and is it not significant that some of the must finished specimens 
of palaeolithic implements have been found in situ f By what 
authority do the critics say they are too rude to be effective ? Is 
any person living so in touch with primitive man to-day as to 
assert what he could and could not have used ? It is well to bear 
in mind that many an undoubted Indian implement, just as rude, 
was used by these later people. Look at the rude spades and 
slightly chipped but girdled pebbles that were used as clut^heads. 

Of course in the days of paleeolithic implement-making there 
would be ** rejects," and the critic must not attempt to prove too 
much, because such are found, even in undisturbed gravel. Many 
a pebble, too. has been chipped until suggestive of an implement, 
by the detaching of fiakes to be used as knives, as Mercer pointed 
out at the Rochester meeting of the A. A. A. S., and a splinter of 
stone was not too elaborate an implement for supposed palssolithio 
man to have used. 

And now, in conclusion, let us remember that the native 
American — the Indian — is a type distinct from all other peo- 
ples ; let us not forget that their languages are all a purely home 
product, and that these facts show undeniably a necessarily long 
occupancy of this continent, shut out for centuries from all the 
world. If he. as afufly equipped Indian^ came from another re- 
gion beyond the seas, his similarity to the people of that region 
could be traced. As it is, he came, so far as our knowledge now 
extends, when man over the whole world was not racially devel- 
oped as now, an I so, when in a comparatively primitive coadi- 
tion; such a condition as is suggested by the simplest of imple- 
ments, whether for the chase or domestic uses. Here, in North 
America, this early man became a potter, invented the bow, and 
gradually reached that status of culture, differing in degree in 
different parts of the country, in which he was found by Euro- 
pean explorers. 

Ah a student of archasology. I submit that this occupancy of 
the continent commenced when there was a changing condition 
of the river valleys in prosress; but >vhether that change was 
subsequent to the glacial epoch or during it, deponent saith not. 
That it was during a time when rock- transporting floods were 
common, I do claim. That it was when ruder than ordinary 
Indian implements were the common tools of the people, I do 
claim, for how else could only such rude forms be associated as 
they have been shown to be with gravels that show no evidence 
of disturbance except such as forces not now in operation, ef- 
fected ? It is true, palasolithic and Indian objects are now asso- 
ciated, but they are also separate and apart. What I contend 
for is the sequence of events of the original use of a rude weapon 
or'tool, the one implement of that day that was mannfacturedf 
and, as time rolled on, the production of more elaborate forms* 
and all that pertains, the world over, to the accepted nooUthlo 
stage of human advancement. 
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nJp Kra mnoh Uia same aa those eoumented In tfae Rbove pam- 
gnpfafl. Of the three pronunciatioiu of tbiB termination -Ide, fde, 
and ide, in vanritiK degree* of luage amoiig*t oi, the Hcood ap- 
prared nndoabtedlj to be the most preferable; -tde is an nncom- 
non, almort annatural, pronunciation of the vowel in EnKlieh, 
altboQgh it would bring our uuge Into uniwm with that of Euro- 
pean cooutriea, and Bimpiifj phonetic values for tbe ear* of fot- 
aignere; -ide lead* frequently to confusion with -He. and is tbe 
TBlne of i farthest removed from European naage; -Id approsl- 
•nales cloaely to the Continental (, into which it ie easily length- 
ened, is readU; recognised by the foreign ear, is not confused with 
tbe termination -We, is in line witb present phonetic progress, and 
has the backing of anibority and usage. The abort sound of i 
Baturnlly dictates the dropping of tbe Hnal e. " According to 
SmATt and Call, chemical terms ending Id -ide — ss bromide, 
chloride, etc. —should be prono'iaced with the tlong; but ail 
other orthD^pists are unanimoos in making the vowel short; and 
the propriety of the latter mode of pronunciation is established 
by tbe fact that this whole class of words is not anfrequently 
spelt without the final e, thus bromid, cMorid" (Webster's Dic- 
tionary, " Principles of Pronunciation," p. xliv.)- 

In conclasion, it may be ssid that the chemical aection of tbe 
American Association recognises the fact that there is still room 
for advancement In the path of pfaoaetic reform, and that ques- 
tiotiB may still arise with regard to divergent usage or defects in 
ezistiDg roles. The task of collecting and collating such quesiious 
and of presenting them at a lat«r date to the Association for 
aotiim has been assigned to Profeesor Jas. Lewis Howe of Louis- 
ville, who will gladly receive all information, suggestions, or 
propositions pertinent to the subject from those interested in tbe 
perfecting of our chemical nomenclature. 
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BOSrON 8CHOOL-BOY8. 
BT rBANtna oalton, r.B.e., lohdon, nrai.Ain). 

NoifBROtJS results may be shown to flow from the excellently 
arranged data in the valuable memoir of Professor H. P. Bow- 
ditch on the Growth of Children (Twenty-Second Annual Report 
of the Stat« Board of Hassachusetts, Boston, 1891). Permit me 
to draw attention to two of them. 

It is necessary to premise that the method was adopted by him 
of dexribiag classes by means of eleven percentiles, but, for the 
present purpose, three are enough, namely, the 10th, QOth, and 
Wih. In other words, it is sufficient now to deal with the Ptatures 
of tbe persons who occupy those posts in any class along whose 
length 100 posts have been marked at equal intervale. It follows 
that 10 per cent of the whole class are shorter than tbe lOih per- 
centile and BO per cent are taller. These conditions are reversed 
in respect to the 90th percentile; as for the 50th, it is thn median 
value, which one half of the class falls short of and the other half 
•zceeds. The median in most aeries differs little from the arith- 
metical mean, and may be used instead of it, as a serviceable 
standard of comparison. 

The variability of a series may be measured by the difference 
between any two named percentiles. The wider these are apart 
the mcM^e is tbe scale magnified ; od the otber band, the less trust- 
worthy does the measure become. In tbe present series we can 
with proptiety use the difference between tbe lOth and tbe BOtb 
percentiles, but we cannot in all cases, owing to the paucity of 
data.use that betwFen the 0th and the BOth; tbe former will there- 
fore be here adopted as the measure of variability. 

In order to compare on equal terras the variability in stature of 
growing boys at different ages we must so reduce their measures 
that tbe median shall in all cases be the same. It is customary 
for this purpose to take tfae median as 100, but there is more 
significance in tbe results when it is taken at a value that repre- 
seats tbe average stature, or thereabouts, of male adults. Here 
it will be taken at 67 inches. In the following table the lOth and 
Wih percentiles tor the sereral axes are tboee eiven by Bowditch, 
after multiplying them by 67, and then dividing the resalt by tbe 
median stature at that age. 



On examining the columns of differences, we find a remarkable 
increase in tbe differences between the 10th and SOlh percentiles 
during the interval between the ages of Hi and 15} years; that 
Is, of boys who at their last birthday were 11 or 15 years old. 
The period in question Is that during some portion of which the 
growth is apt to be temporarily accelerated, but tbe precise epoch 
of acceleration differs; some boys being more precocious than 
others. Consequently the variability among boys of the same 
age, between the ages of Hi and ISi years. Is greater than at other 
times. The point to which I wish now to direct attention, ia tba 
mucb greater variability during this period of the children of 
Americans than of those of Irisb, for which it seems diffloult to ac- 
count. It can hardly be owing to variations of nurture, because 
its ioflueoces would probably be greatest on those classes who 
were least assured in their habits of life; now it is difficult to 
suppose that tbe Irish in Boston are, as a class, better established 
and more well-off than the Americans. As regards tbe effects of 
race, it Is true that the Americans are more mixed in origin than 
tbe Irish, bnt we should have expected purity of race to manifest 
itself by a reduced variability at all ages, and not only at the 
particular period we are considerlog. However, it seems to be 
otherwise, and^hat the great variability of American children at 
the time In question may really be due to tbeir mixed ancestry. 
In confirmation of this variability being a racial effect, we note 
how much earlier tbe epoch of its increase sets in among the chil- 
dren of Americans than among those of Irlsfa, the difference 
amounting to at least one year. Anyhow, these statistics suggest 
the poeaible existence of an hitherto unobserved physiological 
difference between the children of the Americans and of the Irisb, 
which might repay itivestigation. 

A considerable agreement will he found in the figures contained 
In each of the four columns of percentiles in the lable; tbeir 
variations ranging through 1.2, 1.9. 0.7, and 1.8 inches, respec- 
tively. In other words, tbey range between limits that are hardly 
more than (me inch on tbe average apart, while of course tbe 
range in othar percentiles that are nearest tbe median is pro- 
gressively smaller, till at the median itself tbe range is niJ. There 
is, therefore, a fair approximation towards cooKtancy in the ratio 
between any given percentile and the corresponding median that 
holds good for all these ages. It follows that if we aie given all 
the eleven percentiles of stature that are found in Bowditch's 
memoir, together with the median heights for the several suc- 
cessive ages, we should have sufficient data to reproduce, in a 
roughly approximate wajt Ibe entire JaUe of distribution of 
Ittowth. The variability Mid tbe median are not aoch independent 
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▼alues ad they are commoDly constdcred to be. A 8, for example, the 
amount of the ohanR^es in the length of a chain under the influences 
of changing temperatures is related to the length of the chain, so 
we should expect the variability in the growth of large organisms 
to be on a larger scale than in small ones. There are more 
cells affected simultaneously by the same environing conditions. 
The rationale of a connection between the variability and the 
median may in some cases admit of being clearly made out, and 
in all cases it deserves more thought than it has hitherto received. 



AN ARCH.£OLOGICAL DELUSION. 

BT THOMAS GORDON KINO. 

The daily papers have lately published accounts of a new 

** serpent *' effigy. It existed in southern Ohio, in Warren 

County, and, according to two doctors of the neighborhood, 

measured some nineteen hundred feet in length. It was said to 

surpass the famous Adams County serpent. 

Professor Putnam's assistant, Mr. H. I. Smith, spent some time 
surveying the structure, this summer. He trenched the embank- 
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ment in several places and searched the neighboring fields for 
traces of a village site. The accompanying rough outline gives an 
idea of the ** serpent '* so far as it can be traced. In the corn- 
field it will be seen that the embankment cannot k)e distinguished; 
in the woods it is plain. The part in the woods, which at present 
is some two feet in height, does not appear to be serpentine in 
character. It is almost unnecessary to add that if the remaining 
part of the structure does not represent a serpent, the obliterated 
portion never did. There is not the slightest grounds for the 
assumption that this figure in any way resembles the Adams 
County effigj. The latter is laid out in graceful curves, which 
suggest the character of the effigy. The embankments of the 
Warren County structure resemble those of Fort Ancient. The 
long straight line A, and the sharp, squared bends B snd C are 
the exact counterpart (although much smaller) of certain parts of 
flouth Fort Ancient. 

A live snake could not take the form of this *< new serpent '* with- 
out breaking his t>ack in three places. (I write under the impres- 
6ion that aborigines imitate living and not dead animals). There 
is a slight moat at the base of the embankment, which, although 
nearly tilled, can still be traced. To one who has seen all the sheU, 
bone, stone, and day representatives of serpents and serpent- 
symbols displayed in the museums of this country, the ''new 
serpent '* does pot appear serpentine. I cannot see how the angular 



corners B and C and the moat A And the embankment A, mark 
other than parts of a peculiar defensive earthwork. 

The primitive Americans in drawing, moulding, building, or 
sculpturing snakes evinced a certain similarity of idea in design, 
and employed a common mode of execution. Yet this "new 
serpent ** has nothing in common with other serpents ! (Read 
Holmes ou *' Art in Shell.*') As this new s'erpent is such a poor 
representative that Professor Putnam and other competent judges 
dare uot place themselves on record in naming it, I have no hesi- 
tancy in calling it a rude fortification. The native Americana 
were sufficiently competent to execute a figure with such distinct- 
ness and closeness of rese ublance as would allow of no dispute. 
Those who are interested in following the discussion further wiU 
please compare the diascram submitted with Squier and Davis's 
plan of the Adams County effiKy. There are many similar com- 
bination works in the Ohio Valley, and it is probable that the 
thorough exploration of several might furnish evidence as to the 
purpotie for which they were erected. 



LETrERS TO THE EDITOR. 

Man and the Glacial Period. 

I ACKNOWLEDaB wiih pleasure the courtesy with which Dr. 
Brinton, in his review of *' Man and the. Glacial Period," has 
dealt with the question of the genuineness of the reported discov- 
eries of implements in the glacial gravels of the United States. 
This, of course, was the first question to be settled. Were imple- 
ments of human manufacture really found in undisturbed stiata 
of gravel which was deposited during the glacial period? If 
this question is settled in the affirmative, then all glacial geolofty 
has direct hearing upon the question of archsBology. If it is de- 
cided in the negative, glacial geology remains the same, but it 
ceases to have interest in connection with archeology. I am 
glad to have the issue so clearly made by Dr. Brinton, and thereby 
to have occ^ion to present more specifically my reasons for be- 
lief in the genuineness of these discoveries. 

The evidence naturally begins with that at Trenton, N. J., 
where Dr. C. C. Abbott has been so long at work. Dr. Abbott, 
it is true, is not a professional geologist, but his familiarity with 
the gravel at Trenton where he resides, the exceptional oppor- 
tunities afforded to him for investigation, and the frequent visits 
of geologists have made him an expert whose opinion is of the 
highest value upon the question of the undisturbed character of 
the gravel deposit. The gravel banks which he has examined so 
long and so carefully have been exposed in two ways: 1st, by the 
undermining of floods on the river side, but principally by the 
excavations which have been made by the railroad and by private 
parties in search of gravel. For years the railroads have been at 
work digging away the side of the banks until they had removed 
a great many acres of the gravel to a depth of twenty or twenty- 
five feet. Anyone can see that in such conditions there has been 
no chance for ** creep '* or landslides to have disturbed the strati- 
fication; for the whole area was full of gravel, and there was no 
chance of disturbance by natural causes. Now Dr. Abbott's tes- 
timony is that up to the year 1888 sixty of the four hundred palseo- 
lithic implements which he had found at Trenton had been found 
at recorded depths in the gravel. Coming down to specifications, 
he describes in his reports the discovery of one (see ** Primitive 
Industry," 492) found while watching the progress of an exten- 
sive excavation in Centre Street, which was nearly seven feet 
below the surface, surrounded by a mass of large cobble stones 
and boulders, one of the latter overlying it. Another was found 
at the bluff at Trenton, in a narrow gorge where the material 
forming the sides of the chasm had not been displaced, under a 
large boulder nine feet below the surface (ib. 496). Another was 
found in a perpendicular exposure of the bluff immediately after 
the detachment of a large mass of material, and in a surface that 
had but the day before been exposed, and had not yet begun to 
crumble. The specimen was twenty -one feet from the surface of 
the ground. 

In all these and numerous other cases Dr. Abbott's attentioii 
was specially directed to the question of the undisturbed cbar» 
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acter of the grsTel, having been cautioned upon this point in the 
early part of his investigations. 

Nor is he the only one who has foand implements which were 
clearly in those undisturbed gravel deposits. Professor Sbaler (Re- 
port of the P^abody Museum at Cambridge, Vol. II., p. 46) found 
two of the implements twelve feet below the top of the bank, where 
he says that it was difficult for him to believe that they could 
have travelled down from the superficial soil, and he ex- 
presses it as his opinion, after having gone over the ground 
with Or. Abbott, that the implements which Dr. Abbott had 
found occurred under conditions that make it *' quite unques- 
tionable that they were deposited at a depth of many feet below 
the soil, and ire really mingled with the drift matter that forms 
the section before described.** This is the description which I 
have quoted in my volume (p. 242). Professor Putnam, also, 
personally found implements in position which be decided to be 
certainly undisturbed gravel (see 14th Annual Report of Peabody 
Museum, p. 28, and Proc. Boston Society of Natural History for 
Jan. 19, 1880). 

The question of the occurrence of these implements in undis- 
turbed gravel was so thoroughly discussed by the scientific men 
in Boston who visited the region about 1880 that I had supposed 
there was no longer any reasonable doubt concerning the facts, 
and I feel sure that anyone who goes through the records of the 
Peabody Museum and the Boston Society of Natural History about 
that time will he convinced. At the same time I would say that 
I have been unable myself to find any implements in place, though 
I have frequently examined the bank. But I have not felt at 
liberty on that account to doubt the abundant testimony of others 
who have. If we are limited to believing only what we ourselves 
have seen, our knowledge will be unduly circumscribed; and 
though I might be more certain of the facts if I had seen them 
myself, I do not see how I could increase the confidence, in the 
facts, of other people who could disregard the testimony already in 
hand. 

Passing now from the discoveries at Trenton, N. J., to those in 
gravels of corresponding age in Ohio, we do not come to the sub- 
ject with the same amount of incredulity with which we first en- 
countered the evidence at Trenton. Dr. Metz has been for years 
co-operating with Professor Putnam in various investigations, 
and the discovery of a flint implement by him in excavating for a 
cistern in bis own yard was such that no reasonable question can 
be raised as to its having been undisturbed since the deposit was 
made, and there can be no reasonable question that the deposit 
was made during the continuance of glacial conditions in the 
State. I have described the conditions in a report to the Archsdo- 
logical Society of Ohio for December, 1887. 

The discovery of a palseolithic implement at New Comerstown, 
Ohio, by Mr. W. C. Mills, is an equally well-attested caae. Mr. 
Mills, like Dr. Abbott, resided in close proximity to an extensive 
glacial terrace to which the railroad was resorting for ballast. 
Many acres of the gravel have been removed. During the prog- 
ress of these excavations Mr. Mills repeatedly visited the pit, and 
after a fresh excavation discovered this implement in a perpen- 
dicular face of the bank fifteen feet below the surface. The facts 
were recorded in his diary and the implement placed in the gen- 
eral collection of Indian relics which he was making. Mr. Mills 
was at that time engaged in business in the place, but be had 
been a pupil of Professor Orton in geology, and was well qualified 
to judge of the undisturbed character of the gravel in which this 
implement was found. As anyone can see by consulting the photo- 
graphic illustrations on pp. 252 and 258 of my volume, the 
implement itself is an exact duplicate, so far as form is concerned, 
of one which I have in my own collection, from Amiens, France, 
and which came to me, through Professor Asa Gray, directly 
from the collection of Dr. Evans in London. The New Comers- 
town implement was submitted to Professor Haynes of Boston 
and to others at a meeting of the Boston Society of Natural His- 
tory, and by them pronounced to have all the essential character- 
istics of palssolithic age. The full report upon this is found in 
Tract No. 75 of the Western Reserve Historical Society, Cleve- 
land. 

As to Miss Babbitt's discoveries at Little Falls, Minn., I have 



nothing further to say than that up to the preaent year no aeriooa 
question had been raised concerning the glacial age of the gravtf 
in which her implements were found. But as questions have 
now been raised in view of recent examinations, I will aot at- 
tempt to discuss the matter until the facts are more fully pub- 
lished. But the removal of this case from the category would 
not disturb confidence in the evidence connecting man with the 
glacial period in New Jersey and Ohio. 

The statement of Dr. Brinton that a well-known government 
geologist had recognized the Nampa image " as a day toy manu- 
factured by the neighboring Pocatello Indians ** is news to me, 
and it is due to the public that this offlciaVs knowledge of the 
subject should be more specifically detailed. The facts as I have 
brought them out by prolonged and minute inquiry do not war- 
rant any such flippant treatment of the evidence. Professor Put- 
nam, to whose inspection the image was subjected when it firrt 
came into my hands, at once pronounced it an antiquity of some 
sort, unlike anything which he knew to be in existence among the 
aboriginal tribes. I need not say that Profesaor Putnam's opinion 
upon a question of that sort is of the very highest value. There 
were upon the image patches of the anhydrous oxide of iron, 
which to him and other experts were indubitable evidence that it 
had lain for a long time in the earth. Subsequently I ascertained, 
while on the ground at Nampa, that the shade of color in this iron 
oxide upon it corresponded exactly to that which had formed 
upon the clay concretions which came up in large quantities from 
the same stratum in which the image was alleged to have been 
found. I have also, I think, made it evident that the burying of 
human relics even to the great depth of 820 feet in the Snake 
River Valley may not be much more surprising than the burial of 
the remains of man in Pompeii and Herculaneum, and that the 
date of this burial may not have been very many thousand yeats 
ago. The direct evidence to the fact that this little image, an inch 
and a half long, came up from the depth reported is about as con- 
vincing as we can have for any fact which depends for credence 
upon human testimony. There has been nothing with regard to 
the appearance of the parties suggesting fraud. Mr. Cumming, 
the superintendent of that division of the Union Pacific Railroad, 
whose attention to the facts was called the day after the discovery, 
is a Harvard College graduate, of extended legal education and 
wide practical experience, who knew all the parties and was 
familiar with the circumstances, and investigated them upon the 
ground. Charles Francis Adams emphatically aflSrms that Mr. 
Cumming's evidence in this matter is entitled to as much consid- 
eration as the evidence of any scientific man would be. Anyone 
who wishes to get my detailed report of the evidence will find it in 
the Proceedings of the Boston Society of Natural History for Jan. 
1, 1890, and Feb. 18, 1891. 

The discoveries of human implements under Table Mountain io 
California are in close analogy with this discovery at Nampa, in 
the Snake River Valley, and the same remarks have been made 
respecting them that Dr. Brinton reports conoerning the Nampa 
image, namely, that they are modem implements at pret^nt in 
use among the local tribes of Indians. But no such offhand 
opinion as this can break the force of the evidence which has 
accumulated in support of their having been found in deposits 
which have been undisturbed since the great lava outflows which 
constitute what is called the Sonora Table Mountain. The evi- 
dence concerning the Calaveras skull has been exhaui«tively dis- 
cussed by Professor Whitney of Harvard College, who pronounces 
the facts to be beyond all reasonable doubt. At the meeting of the 
Geological Society in Washington in January, 1891, three inde- 
pendent discoveries of human implement:! in conditions similar to 
those assigned to the Calaveras skull were presented. I had my- 
self obtained information at Sonora of the discovery of a stone- 
mortar in the tunnel of the Empire mine of which the evidence 
was satisfactory beyond reasonable doubt. The discovery was 
made by the assistant surveyor of the county in the tunnel of a 
mine under Table Mountain, which was owned by his father and 
where work Is still prosecuted. The mortar had been cciven away 
to another person, but it has since come into my hands and is 
preserved in the Museum of the Western Reserve Historical So- 
ciety of Cleveland. 
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At the same meeting Mr. George H. Becker of the XJ. S. Geol . 
Survey presented a similar mortar found under Table Mountain 
some years before by Mr. Neale, a mining engineer. Mr. Neale 
signed an affidavit detailing the particulars, and his remembrance 
of the situation was so minute that there could be no question of 
the undisturbed character of the deposits. Mr. Becker well re- 
marks that Mr. Neale's judgment as mining-engineer concerning 
the undisturbed character of the deposit is the highest evidence 
that can possibly be obtained, for that is a point to which the 
miner*s attention is constantly directed, on account of the danger 
attending the opening of any old excavation. 

The third new evidence offered was that of Mr. Clarence King, 
who had just presented to the Smithsonian Institution a fragment 
of a pestle which he had taken with his own hands, in the vicinity 
of the two previous places mentioned, from the undisturbed 
gravel beds underlying Table Mountain. I need not say that Mr. 
Becker and Mr. King are two geologists of the very highest 
standing in the country, and that they both have unusual famil- 
iarity with the phenomena of that region, and they both, together 
with Professor Marsh, Professor Putnam, and W. H. Dali, express 
their unqualified belief in reference to the Calaveras skull that it 
was found in place in the gravel beneath this same stream of 
lava. 

But I have already made my communication too long. I trust, 
however, upon your forbearance in publishing it, since the facts 
are too numerous to be compressed into less space of description, 
and a volume would be required to give all the evidence in detail. 
In my book upon ** Man and the Glacial Period** I was called 
upon to discuss a very broad subject in a very small volume, and 
so could not enter into details. I endeavored, however, to limit 
myself to facts of which there was abundant proof, if they should 
ever be called in question. And I would repeat that I am glad of 
the revival of interest in the subject which will be created by the 
expression of such doubts as still remain in Dr. Brinton*8 mind. 
I have no question but full discussion will dispel the uncertainty 
that may exist. G.gFBEDEBiOK Wright. 

Oberlln, OWo, Nov. 1, 18M. ^ 



The Rattlesnake of the Bottom-Landa of Miaaiasippi. 

On August 8, 1891, I received, in a box whoee base was about 
two feet square and whose height was about one foot, a rattle- 
snake which had been sent by express from Greenville, Miss. 
The snake was of a stout build, Berce looking and ready to rattle 
and strike. Through this wooden box had been bored a number 
of auger holes to supply the serpent with air; these had so weak- 
ened the box as to cause a split that afforded some chance of es- 
cape. 

I thought from its appearance the snake was about four feet 
long; but after death actual measurement showed four feet five 
inches in length and eight inches in circumference at the largest 
part of the body. I had made a longer box with glass top and 
with a sliding door; through this without much difficulty the 
snake was transferred from the old box. 

The color was an alternation of black spots and light brown 
ground. The black spots were larger than those of the Moun- 
tain Rattler, while the brown was not so bright. This snake had 
only three rattles when I received it; a careful examination 
showed that some of the rings had been broken off. I afterwards 
learned that eight of them were broken off in the express car 
between Greenville and Winona on the Georgia Pacific road. If 
this information be correct, the snake had at that time eleven 
rattles. 

When I was endeavoring to make the snake go out of the old 
box into the new, the glass of the latter was at the side. The 
snake showed evidence of great irritation and anger; it rattled 
almost incessantly. Some children were a few feet in front of 
the glass; at the instant of passing into the new box it struck at 
the children with all its force, striking against the glass and spat- 
tering against it some white, thick, frothy liquid. The snake 
evidently did not understand glass, not having lived before in a 
box or house provided with that article. Twice afterwards, when 
it bad been angered, it struck at persons standing a little way in 



front of the glass; after this it refused to strike, seeming to under- 
stand that the glass pret»entdd a barrier too great for its strength. 
The head of the snake trembled from the effects of the blow 
against the glass. A match struck and lighted in front of the 
glass seemed to irritate and anger it more than anything else. 

I took the precaution to have in the cage a wooden saucer. In 
this I blew at various times water and sweet milk. I put into 
the box living frogs, rats, mice, young flying squirrels, chickens, 
etc. I also offered to it frequently fresh butcher's meat ; but it 
refused all food ; it evidently bad no appreciation whatever of 
any attention or effort to be kind. A young chicken was bitten 
by it and was dead in twenty seconds ; it fell instantly on being 
struck by the serpent's tooth. Two toads at different times died 
in the box after remaining therein about six days each. Several 
times I poured clean water into the box and on the snake ; this 
made it move restlessly ; it pushed its nose tremulously against 
the glass, and, slid it along the glass as if trying to break the glass 
or find an opening for escape. It seemed to reject water as in- 
dignantly as it did food. When lying in the box it seemed to be 
the perfect expression of sullen disdain. 

Durins: October it shed its skin partially. The work of shed- 
ding began in the night but it was never perfectly done, parts of 
the old skin adhering to the Hides of the body. During its con- 
finement a new rattle was formed between the former rattles and 
the body proper, showing thereby that the terminal rattle of the 
rattlesnake is the oldest. 

As time went on the snake became poorer, but the skin was so 
thick and scaly that the ribs were not visible, and when it was 
irritated the body was distended to its full former size, either by 
the drawing and rigidity of the muscles or by infiation. Without 
food, without water, confined in a box and subject to some con- 
siderable variations of temperature, it lived from August 8, 1801, 
to April 15, 1892, eight months and seven days. During the 
winter the room in which it was kept often grew cold, but I 
never allowed it to be cold enough for water to freeze. When in 
the cold, it coiled closely and seemed torpid ; but, on my moving 
the box into a warm room, it would very slowly uncoil and 
stretch itself in its box almost straight. 

I have heard many extravagant stories about the length of 
time a rattlesnake could live without food, but I was not prepared 
to believe that it could live as long as eight months and seven 
days, until the fact was demonstrated as I have narrated above. 
Mr. W. W. Stone, the Auditor of Mississippi, who sent this snake 
to me, informed me it was without food at least a week before I 
received it. In feats of fasting this animal excels Dr. Tanner 
and all other human aspirants for that kind of distinction so far 
as to make their boasts futile. R W. JoNSS. 

University of Mlsslnlppl. 



Preliminary Note on Sleep. 



That there is a relative anaemia of the brain during sleep is 
well established, but the hypotheses advanced to account for this 
or any other of the sleep phenomena are unsatisfactory. In 
<* Comparative Physiology and Psychology," 1884, I treated the 
subject briefly, and since then have been gradually accumulating 
and arranging data for a theory which I have flnally adopted, and 
which appears to me to be fairly complete as enabling the major 
phenomena to be accounted for. 

Briefly stated, where there is physiological waste there is, nor- 
mally, repair, and the activities of the brain demonstrably are 
kept up by renewed nutrition derived from a blood supply ad- 
justed to the ordinary needs. When there is cerebral anssmia, 
as in chlorosis, then there is increased desire to sleep, the brain 
does not receive the necessary quantity to compensate waste, and 
it rests, just as any commercial activity will cease with with- 
drawal of means to continue it. Those who are familiar with 
my nutrient reflex theory, mentioned in the book referred to 
(Professor C. K. Mills of the Pennsylvania University, and Pro- 
fessor C. L. Herrick of the Denison, Ohio, University, haTe writ- 
ten approvingly thereon), will understand that with coosatioo of 
sensory stimulation there will be less blood attracted to llie htalii 
and other nerve-centres, the hear^h«akt%V«aK^No^^^^K»^'«a6^' 
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ber, and, witfa tha pnlso-rate full, there ie ordinarily lesa blood ia 
the brain. 

Now, it ia evideot that the aneemia of Bleep ia not cauied b/ 
coostrioled blood' veaielB, else there would be the facial iNillor 
aeenduriDKan attack of epilepe;, or paroxyBm of anger or fright; 
and with this quietioK of the brain-processes by stimnli with- 
drawal, audi as is afforded br dsrkaeas, silence, and sbseoce of 
irriiation geoerallj. a farther lessening of molecular interchange 
in the braio occurs; and, I claim that it is tbe molecular activity 
in the brain that attracts tbe blood there chemically and mechani- 
cally, and the sympathetic, or vaso-raotor eysCeni has evolved to 
facilitate this regulation of demand and supply. Then, graotiDg 
this, there will be, during sleep, a passive condition of the blood- 
vessels, and the blood nupply will fall to a minimum. 

An extension ot these considerations will enable all that per- 
tains to sleep to be accounted for, sucb as aeativation, hibernation, 
inaonmia, dreams, and all derangement* of sleep. I hope soon 
to be able to treat this subject more fully. 

S. V. Clitknoer. 

Oblcaco, Oct. IS. 



Two cases are reported of glycerine having become aoIidiBed 
and crystallized during transport in the cold of winter. Tbe fint 
case occurred in January, lB67,the crystals formed beingdescribed 
as small octohedral, melting al 7.3° C. In the second caae, 1B7S, 
the crystals are described as belonging to the monoclinic eyatem, 
and melting at 16° C. 

According to Werner, commercial ^yoerlne may be crystalUxed 
bj bubbling cblorine-goa through it. A method discovered by 
Kraut in 1870, but to tbe beet of my knowledge not yet made 
public, is used on a commercial scale in the works at Liesing, near 
Vienna. The concentrated glycerine is cooled to 0° C, and main- 
tained at that lemperature for some time, when cryetals of 
glycerine previously produced are introduced. This caoaes a 
crystallization of the entire mass, leaving, however, much of tbe 
impurity in tbe mother liquor. Tbe maw is then placed in a 
centrifugal, and the crystals freed. These are described as mono- 
clinic, melting at 30" C. to glycerine of 80.5" B. According to 
Von laog, tbe crystals are ortborhoroUc. 

Chablbs Platt, A.CX 
Tho TaiidaiiberK& Laboruorr, Buflalo, Nov. 8. 



Solid Glycerine. 

Is response to the Inqniry of Hr. C. C. Smith regarding the 
solidiQcalion of glycerine, I would say : A mixture of glycerine 
with water can be frozen at a sufficiently low temperature, and 
this temperature must be tbe lower proportionately as the per- 
centage of glycerine is high. Thus, a ten per cent glycerine solu- 
tion soltdiBesat — 1° C, a twenty per cent soiutian at — a.5''C., 
a forty per cent solution at — 17.S° C. 

Concentrated glycerine will not crystallize wfaen cooled quickly, 
but at — 40° C. will solidify to a gum-like mass. If a concen- 
trated solution be allowed to stand for some time at 0° C- cryetsls 
may form, but not always. Tbe melting-point of these crystals, 
which are extremely hygroscopic, has been variously determined; 
and, indeed, their form of crystallisation is ..'ucb in dispute. 
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Crania Ethnka AmeruxLna. Sammiung Auaerletener Amerikan- 
iacher SehAdeUypen. Herausi{egeben von Ritdolf Vibohow. 
Hit 26 Tafeln und 39 Text- 111 nstrationen. lArge 4to. Ber- 
lin, A. Asher Sc Co., 1803. 36 marks. 
SiKOE the publication of Dr. Morton's "Crania Americana," now 
more than hair a century ago, there hat been no contribution to- 
American craniology at all comparable to this work by the 
acknowledged master of that science in Germany. Future inves- 
tigators will undoubtedly follow the Hues and be guided by the 
principles here laid down or suggested. Let us briefly see what 
these ore. 
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Dr. Vircbow aims In the flnt place to eetablisb a teries of 
cranial ethnio typea ai the foundation of ethnic claaeiBcation. 
Here, verj much depends on the sense In which a " type " is ud- 
dentood. For bim, it is the sum of tboae traits which belong to 
the crania of a p*en ethnic division, exoludlnK, on tbe one liand, 
traits which are IndlTldoal, and, on the other, thorn ivhich are 
generic. Theoretically, it is the espressioit of the ethnic law of 
hereditary dereltqKnent, which, kidependeatly of outward cir- 
cmnatances, controls bodily growth. It must be de&oed by a 
series of exclusions and averages. 

Each of tbe " types " which be figures is represented with the 
utmost fidelity In fire different positions, showing the following 
□arms : norms trnntalis, occipitalis, temporalis, verticalis, and 
bosilaris. All are represented from the points of view of tbe 
"Oerrnan borieontal," which is a line drawn from the superior 
point of the external auditory foramen to tbe lower margin of the 
ocular cavity. This method of iconography is in itself worth a 
particular study, and no exception can be taken to its accuracy 
and its superiority to those heretofore in nse. 

Close attention is given to artificial deformations of tbe skall, 
which were nnmerous and widespread among tlie American abo- 
ridines. Eight leading varieties are clsssifled and their efTeots 
analyzed. It is shown that by laws of rornpensatory growth soch 
deformity does not enlall diminished cubical capacity. The 
lowest capacity, 1,100 cubic cectimetere, was in a normal skull 
from Chile; the highest, 1,880 cubic centimeters, was in a I^bra- 
dor Eskimo. 

Tbe general conclusions reached by this masterful stady will 
interest ever; one. In tbe first place, Dr. Vircbow denies that 
there is any one characteristic at>original American type of skull, 
or, so for as one can see, that there ever has been one. The salient 
traits, none of which is peculiar to the race, are the os [nc», 
which is an arrest of development; the absence of the temporal 
process, the presence of which Is a pithecoid trait; exostosis of 



the meatus anditorins, which mnit be regarded as pathological; 
and certain cbacgea iu the alveolar and malar bones, largely due 
to function, finally, ilie conclusion is reached that the lotvett 
Imown forms of the human skull have no counterparts in any 
yet discovered in America, and therefore we must at present 
draw tbe inFerence that such types did not exist there, and that 
the oldest history of the hDman species will not be enlightened 
by any discoveriea in tbe New Worlil. Man came to America as 
an immigrant. pby!>ically highly developed, and doubtless in a 
condition of culture cof renpondinK thereto. 

Tills brief outline gives but a faint Idea of the riches offered in 
Dr. Virchow's intrnduciion, which is written, moreover, in that 
lucid anil vigorous style of which he is such a master, and which 
is in such happy contrast to mo^t German scientific composition. 
There are, however, a few points where the work is open to ques- 
tion. The reference on tbe first page to the inferior value of 
linguistic grouping carries with it its own condemnation ; for 
where there is mixture uf languages there a invariably mixture of 
blood, and hence of cranial types as well. Bones cannot guide 
us better than roots in such interminglings. In several of his 
■> types " tbe history is aaJlf incomplete. Thus, Plate xt. shows 
a " Mexican" skull; but to say "Mexican '' is every whit as vague 
as to say " European;" and what guarantee have we that iu 
peculiarities are not individual instead of ethnic? Tbis observa- 
tion applies to several other of the crania flgnred. According lo 
his own deDnltlon of type, such apecimeDs can have but very 
donbtrul value. In the test to Table xx. it is sMumed that a 
prominent frontal protuberance is a proof (hat tbe skull belonged 
to a male. Do other anatomists concede this? But criticism is 
disarmed by the candid statement of the author that the material 
at hand was tar from sufilcient to reach tbe point he desired, and 
that his work must be regarded rather as a preliminary coniribn- 
tion to the study of this wide and important field. This it is. in 
tbe best sense of the word. D. U. BBnrroN. 
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CONTRIBUTION TO THE ETIOLOGY OF BERI-BERIJ 

BY ALBERT 8. ASHMBAD, M.D.. NEW YORK. 

Through the courtesy of Captain J. R. Durke, of the bark ** H. 
B. Cann.'' whose crew were prostrated by beri beri in the tropics, 
two of them dylD^ of the disease, and of Messrs. Edward Hincken 
& Son, the consignees of the car^o, I have been enabled to extract 
the following data from the ship's log-book, to which I add some 
informations otherwise imparted. The bark (registered 1,299 
tons) sailed April 27 from Ilo-ilo, Philippine Islands, with a cargo 
of raw su^ar, 70,284 sacks. Let me say that this is a considerable 
freight, for a sack amounts to 66 pounds, which gives a total 
amount of over 2,800 tons I The sugar was mostly No. 8. the 
lowest grade, and the most liable to fermentation.' Fermenta- 
tion in such a mass of sugar must have set free an enormous 
quantity of gases. Her crew consisted of fifteen men. On May 
22 bad weather set in : there were 18 inches of water in the well 
in 12 hours, a condition which necessitated pumping every two 
hours. On June 5, heavy squalls, the bark ships large quantities 
of water; this weather continues until the 20th. Even when the 
squally weather has ceased, the pumps are worked every two 
hours. On July 15 a terri6c storm strikes them, and continues 
until July 20. The decks for 24 hours were continually filled 
with water. A strong south-west current (60 miles an hour), 
lasting many days, set in. I observe here that it is generally sup- 
posed that there is a connection between the south-west winds 
and beri-beri. But the current called south-west is the current 
naturally due to the emptying of the waters of the Indian Ocean 
into the South Atlantic, around the Cape of Good Hope. It flow8, 
therefore, toward the south-west and not from the south-west. 
In fact, throughout the voyage the bark never met the south- 
western trades. The following data show that the bark had less 
to deal with trade- winds than vessels usually do. When she left 
Ilo-ilo April 27, the north-east monsoons were becoming very 
weak ; they carried the ship to the Basilan channel. The captain 
tried to get through Macassar Strait, but the wind was too weak ; 
so he changed his course, and came down, with variable winds, 
Molucca passage. He was 45 days getting free of the East Indies 
into the Indian Ocean, through Lombock, an extraordinarily long 
passage. He had south-east trades, strong and squally, to Port 
Natal. He had 10 days' hard weather around the Cape of GkKxi 
Hope, three days of which there was a heavy gale. From the 
Cape of Good Hope he had variable winds and calms until he 
struck the south-east trades in the South Atlantic (A.ug. 7), which 
carried the ship past the equatorial line, 8^ north latitude. Then 
he had calms and doldrums to Sept. 11, at which date, latitude 
9^ 89' north, longitude 44^ 21' west, he found south-east winds 
prevailing instead of the usual north east trades, which he should 
have met here. These carried him to the North Atlantic and to 
port. Considering these facts, and the compcuratively violent 
outbreak of beri-beri on the vessel, we must conclude that the 
etiological importance of the south-west trades in beri-beri has 
been very much exaggerated, if it is not altogether imaginary. 
Of course they have clearly an influence, inasmuch as they bring 
wet and heavy weather, which wet and heavy weather would be, 
I think, as innocent as the winds themselves if the really toxic 
action of carbonic emanations was absent. 

Bodily exhaustion has always been considered as an etiological 
factor in beri-beri. Here is added, what, as I just said, is in my 
opinion, a much more important factor, the influence of carbonic 

1 Communicated to the 8ei>I-Kwal, or Society for ttie AdTancement of 
Medical Science in Japan. 

s The fact that the cargo in question oame from Ilo-ilo to the United States 
■hews it to be of the loweat grade. The Phillppinea send us but their meaneat 
wares, strange as that may be, and for some unknown reason always from 
Do-llo. Noe. 1 and < go to Germany and England, always from Manilla. 



gases. One month after they left Ilo-ilo, the water got into the 
hold, and the sugar began to ferment. Strong and stifling fumes 
permeated the vessel, which continued until she got into still 
water at Norfolk, Va. On Sept. 8 (this happened — the observa- 
tion is not without its bearing — in latitude 2^ 40' north, longitude 
41® 28' west, near St. Helena, 189 days from the Philippines, the 
111th day of the fermentation, on the very edge of the range of 
the trades) Russell, a seaman, was laid up with swollen limbs; be 
died Sept. 23. The pumping, meanwhile, continued every two 
hours. On Sept. 16 (latitude 18^ 27' north, longitude Oft® 14' 
west) the carpenter was laid up with swollen feet. Sept. 25 An- 
drew, Sept. 26 Peterson, Sept. 27 Kemp, seamen, were afflicted 
likewise. The carpenter died Oct. 9. At this date all were more 
or less ill, except four. The work at the pumps was being con- 
tinued with fewer hands. A signal of distress was hoisted Oct. 
10. There got then 6 inches of water into the well every two 
hours. Oct. 11 (167th day of the voyage) the tug Rescue came 
to the relief, took the bark in tow to Hampton Roads, where six 
men sick of beri-beri were left in the hospital.' A new crew was 
enlisted, and the vessel, having been well pumped out, was towed 
to New York harbor. It has been said somewhere that there had 
been a famine on board and a scarcity of water. This, says the 
captain, has not been the case. They had plenty of water, as ap- 
pears by the following notation in the log-book: May 20, Filled up 
starboard w ater-tank on deck. Aug. 80, Put about 150 gallons of 
water into the starboard tank. Sept. 16, Saved about 800 gallons 
of water. Sept. 19, Five feet of fresh water in the tank. And 
the water was good throughout. Vegetables were the only thing 
wanting, and rice and sbip^s bread (bard tack) were plentiful. 
They had Australian beef, of which they had broached seven 
casks (a cask is 800 pounds), and one cask of pork (200 pounds). 
I extract again from the log-book the following insertions to show 
how far a cask of beef goes: April 27, broached a cask of beef; 
May 17, beef; May 29, pork; June 8, beef; July 5, beef; Aug. 
17, beef ; Sept. 14, beet ; Oct. 8, beef. It is just a little inferior 
to American beef. Besides the salt meat, the men had twice a 
week fresh beef packed in tins, also lime-juice every day, and 
fresh wheat bread baked every day. The ration table was that 
required by the English Marine Service. 

The crew consisted exclusively of Europeans, the captain him- 
self is a Nova Scotian, and the bark flies the English flag. The 
disease undoubtedly was beri-beri, so I hear from Surgeon J. C. 
Perry of the United States Marine Hospital Service, Norfolk, Va. 
Being English, the patients were placed in charge of Quarantine 
Medical Officer Dr. W. A. Thorn, Jr. All of them have now re- 
covered. One of them, the flrst mate, reached New York by rail 
and met the ship at her arrival. There had been eleven men sick; 
four had resisted, the captain, aged 40; a Londoner, aged 25; the 
steward, a German, aged 60 ; and the second mate, an ESnglishman, 
aged 85. 

I extract from the log-book: Oct. 9, Andrew and Peterson tx>th 
still laid up, which makes it very hard for the rest of us. It takes 
all hands to take in top gallant sail, or in fact do almost any- 
thing, as we are getting weak from this sickness that has over- 
taken us. More water than usual coming to the pumps. Mill 
going almost all the time. Monday, Oct. 10, There are now three 
men laid up, and we have to-day finished the last of our pro- 
visions. The remaining of us are more or less affected by thi» 
sickness. It is as much as we can do to pump ship with all hands. 
Hoisted the signal P.H. to a steamer; apparently he took no notice 
of us. Five inches of water in the well every two hours. Observe 
that the victuals gave out only the day before they touched port. 
I myself visited the ship and inspected the sleeping apart- 
ments of the men. The forecastle is on deck ; it has twelve bunka 
in a room 15 feet long, 10 wide, 7 high; doors and a scuttle give 
free ventilation. The bunks were tight-boarded pens and, of 
course, would hold gasee. 
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The ship's carpenter, who died, slept by himself in the store- 
room ; his was a closed bunk, like all the others. The first mate 
slept alone off the mess-room, in the after part of the ship; he 
contracted the disease. 

We have then here the following situation : Toxic matters in 
the atmosphere, either directly by the fermentation of an enor- 
mous mass of sugar ' and the formation of the poisonous com- 
pounds of carbon, or by a decomposition of the air depriving it of 
part of its oxygen. We have a wet trip, the very weather in 
which beri-beri, or kakk6, flourishes in Japan. We have muscles 
and peripheral nerves more or less exhausted by the pumping work 
rendered necessary by the leak. 

We have, therefore, an image of the disease, accompanied in 
the most manifest way by all its etiological factors, which leaves 
nothing to be desired. 

The following facts relating to the export of sugars will per- 
baps be of some interest. Captain Durke tells me that all sugar 
cargoes in the voyage blacken the paint;* he says, however, that 
unless water gets into the cargo the sugar will not really ferment. 
He has carried many cargoes from the West Indies, the Barba- 
does, and all gave off the blackening gan; but be had never a ship 
ferment before, nor had he ever an outbreak of beri-beri. There- 
fore the fermentation is not the cause of the formation of that 
sulphuretted hydrogen. The elder Mr. Hincken, a sugar broker, 
one of the consignees, says he has many times entered the holds 
of incoming sugar ships and always found them sweating from 
the heat in the hold. It must be noted that in the East Indies 
lime containing sulphur* is used in the preparation (tempering) 
of sugar for export to prevent fermentation ; hence the blackening 
^ases. In the preparation of the cane-juice for export sugar in 
the Philippines no molasses is formed. This is the only difference 
in preparation between it and West Indian sugar ; in the latter 
there is always a formation of molasses. It is the addition of 
an excess of lime to sugar which prevents the formation of mo- 
lasses, by the more abundant production of saccharates ; hence, if 
the lime is very sulphurous, we naturally have an excess of sul- 
phuretted hydrogen developed. The sulphuretted hydrogen, if 
you consider these data, can have nothing to do with the disease; 
It blackened the walls, that is all. The captain has had walls 
4)lackened frequently without beri-beri. One question in passing. 
Why did beri-beri never occur in any ship exporting sugar from 
Brazil and the West Indies ? The cause may be that the tripe of 
-'these vessels are comparatively short. Moreover, peculiar care 
js taken of the Brazilian sugar, for it is known to be a very poison- 
ous stuff; that is, to ferment very easily. 

Each of the facts mentioned above; that is, emanations of car- 
fboBio compounds, exhaustion, tropical wet weather, may not by 
itself produce beri-beri. But here we have them united, and their 
union is strong enough to overcome the resistance of Europeans. 

I have elsewhere affirmed my belief in the operation of carbonic 
compounds in the production of kakke in Japan. ^ I think that I 
have a right to consider this case as strongly corroborating my 
theory. Dr. Takaki, while admitting the action of the carbonic 
compounds, supposes them to act in a quite different way from that 
in which they have evidently acted in this case. He believes 
carbonaceous food to be the cause of the intoxication. Here the 
effect was produced by inhalation ; this is evident by the indis- 
position of the ship*s dog. That animal, as well as the four men 
who had not contracted beri-beri, was continually vomiting. If 
the gas operated to make these beri-beri- free men sick, and it 
was undoubtedly the gas, it was by being inhaled. Now why 
should the gas not have produced the disease in the others in the 
same manner; that is, by inhalation? This does away with the 
theory of beri-beri intoxication through carbonaceous food. 

Dr. Takaki claims to have eradicated kakke, which is the same 
as European beri beri, from the Japanese Navy, by the elimina- 

1 10,000 sacks out of 60,000 up to this time unloaded have been involved in 
the process, ^od it is expected tliat a^nt one-third of what remains in the 
hottom of the hark will he found damaged ; that is, about one-fourth of the 
wbole cargo, 600 tons, has suffered. 

s The ship's paint was black from sulphuretted hydrogen. I tested some 
of it. 

> In the leery prooeaa, bisulphite of lime is used. 

* Univ. Med. Mag., January, 1801. Sei-I-Kwai Med. Joum. XI., No. 8. 



tion of rice from the diet of the men. That he has eradicated it, 
I believe. But that it is due entirely to the change in the diet, I 
do not believe. The men have been at the same time removed 
from the influence of those fumes of carbon, amidst which the 
Japanese live and breathe. In Japanese houses charcoal is con- 
tinually burned for heating and cooking, and the natural humidity 
of the hot season keeps over everything a deep layer of pernicious 
gases. In the new navy the men are not exposed to the same 
influences, their heating being done by steam or coal. The fact 
that the removal of the beri-t)eri patients to higher altitudes, 
where the air is pure, results in improvement is proof positive 
that the poison is inhaled. This fact, that is, the advantage of 
altitude, must remind most readers of that unfortunate Neapolitan 
dog, who inhales the oxide of carbon of the " cave of the dog," 
for the instruction and amusement of the visitor. The gas, which 
in this grotto issues from some fissures, is so heavy that it remains 
in the inferior part of it, and does not reach the nostrils of men; 
but the dog, breathing in the nether layers, falls down at once in 
a paroxysm of asphyxia. 

It is my opinion, if similar changes in the heating methods to 
those which were introduced into the navy, were adopted 
by the people at large the benefit conferred on the navy would 
become a general, a national one. They have only to stop the 
burning of charcoal. 

That Europeans in Japan rarely contract beri-beri is partly ex- 
plained by the fact that they are not exposed to charcoal fumes 
in their houses. 

However I do not contend that inhalation of carbonic gases, is 
the only etiological factor of beri-beri. These factors are neces- 
sary : Weakness, produced, on the one hand, by a feeble non- 
albuminous diet, incapable of maintaining the natural resistance 
of the body to morbid influences, or by climatic or other like in- 
fluences,* debilitating the muscular fibres and peripheral nerves, 
and the toxic influence itadf, that is, the presence of carbonic gases 
when it continues for a sufiicient time. 



ORIGIN OF THE LINES OF MARS. 

BY PaOFBSSOR HENRY W. PARKER. 

On examining a copy of Schiaparelli*s Map of Mars, May, 1889, 
I calied the attention of the geology class of Iowa College to the 
striking general coincidence in the direction of the lines with 
those of coast and mountain trends on the earth, and I referred to 
the observations on these by Professor Benjamin Peirce, and a 
suggested explanation by Professor James D. Dana. The coinci- 
dence must have occurred to many persons ; but I find no refer- 
ence to it except in a paper by the younger Darwin (O. H. Dar- 
win) read before the Royal Society m 1878, and printed in the 
'* Transactions," to which, as dealing with coast-lines, I was re- 
cently referred by Professor Wolcott Gibbe and by S. C. Becker of 
the U. S. Geological Survey. Mr. Darwin*s remarks were 
founded on a previous and probably much less detailed map of 
Mars in ** Appendice alle Memorie delta Societa degli Spettro- 
scopesti Italiani," Vol. VII., 1878. His papers (in Parts 1 and 2 
of *' Transactions," Vol. 170) relatiag to terrestrial physics are 
' ' On the Bodily Tides of Viscous and Semi elastic Spheroids, and 
on the Ocean Tides upon a Yielding Nucleus," and **On the 
Precession of a Viscous Spheroid, and on the Remote History of 
the E^arth.'-* In the latter paper, referring to the dragging of 
tidal protuberance greater at the equatorial regions than at the 
polar, and the consequent distortion of a yielding globe, he says : 

** The screwing of the earth^s mass [as a viscous spheroid in 
remote ages, his meaning seems to be] varies inversely as the sixth 
power of the moon's distance multiplied by the angular velocity 

• The temperatare in the ahip^s cabin, daring the entire voyage nearly, was 
over Bff*; in the sun, in the Indian Ooean and tropica, it wae as high ae IW. (n 
Jai>an, kakkS occurs in the season when the sun is very hot and the air very 
damp, and the days when these conditions are partioalarly oppressive, the 
patients are regularly worse. 

* For some pertinent eomparisons between the physios of the earth and of 
Mars, with special reference to the state of internal stress of an elastic sphere 
under tide-generating forces, but with no mention of the lines of Mars, see 
Mr. Darwin^s paper, *' On the Stresses caused in the Interior of the Barth by 
Weight of Continents and Mountains,*^ in the same ** Traaaaotiooa,** YoL 178. 
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of the earth relatively to the moon. And, according to that 
theory [in the first paper], in very early times the moon was very 
near the earth, whilst the relative angular velocity was compara- 
tively great. Now, this sort of motion, acting on a mass which 
is perfectly homogeneous, would raise wrinkles on the surface 
which would run in directions perpendicular to the axis of greatest 
pressure. Id the case of the earth, the wrinkles would run north 
and south at the equator, and would bear away to the eastward 
in northerly and southerly latitudes, so that at the north pole the 
trend would be north-east, and at the south pole north-west. 
Also the intensity of the wrinkling force varies as the square of 
the cosine of the latitude, and is thus greatest at the equator and 
zero at the poles. Any wrinkle, when once formed, would have 
a tendency to turn slightly, so as to become more nearly east 
and west than it was when first made. 

*' The general configuration of the continents (the large wrin- 
kles) on the earth's surface appears to me remarkable when viewed 
in connection with these results. There can be little doubt that, 
on the whole, the highest mountains are equatorial, and that the 
general trend of the great continents is north and south in those 
regions. The theoretical directions of coast-line are not so well 
marked in parts removed from the equator. 

** The great line of coast running from north Africa by Spain 
to Norway has a decidedly north-easterly bearing, and the long 
Chinese coast exhibits a similar tendency. The same may be ob- 
served in the line from Greenland down to the Gulf of Mexico; 
but here we meet a very unfavorable case in Panama, Mexico, 
and the long Calif or nian coast-line. 

*' From the paucity of land in the southern hemisphere, the 
indications are not so good, nor are they very favorable to these 
views. The great line of elevation which runs from Borneo 
through Queensland to New Zealand might perhaps be taken as 
an example of a north-westerly trend. The Cordilleras run very 
nearly north and south, but exhibit a clear north-westerly twist 
in Tierra del Fuego, and there is another slight bend of the same 
character in Bolivia." 

After speaking of his theory as in accordance with the views of 
geologists, so far as they hold that the general position of conti- 
nents is what it was from the first, Mr. Darwin remarks: 

<' An inspection of Professor Schiaparelli*s map of Mars (1878), 
I think, will prove the north and south trend of continents is 
something [not] peculiar to the earth. In the equatorial regions 
we there observe a great many very large islands separated by 
about twenty narrow channels running approximately north and 
south. The northern hemisphere is not given beyond lati- 
tude 40°, but the coast-lines of the southern hemisphere ex- 
hibit a strongly marked north-westerly tendency. It must be 
confessed, however, that the case of Mars is almost too favorable, 
because we have to suppose, according to the theory, that its dis- 
tortion is due to the sun, from which the planet must always 
have been distant. The very short period of the inner satellite 
shows, however, that the Martian rotation must have been (ac- 
cording to the theory) largely retarded; and where there has been 
retardation, there must have been internal distortion." 

The later map {Poptdar Science Monthly, 1889) after Schiapa- 
relli's observations in 1888, gives the Martian surface from 70** 
north to 70*^ south. The number of lines, including those of so- 
called islands and coasts, running north-easterly, are about equal 
to those running north-westerly; although, east of 280° longitude 
the lines are most strikingly north-westerly for about half the 
surface of the planet, as any one can observe, inverting the map 
to bring the north to the top, and the west to the left hand (see 
•• Septentrio " and '* Occidens " printed in the border of the map). 
Beginning with the west, the longest north-west lines (all 
double) and theirangles with the equator are as follows, indicated 
by names connected with them: Oreus, 20°; Pyriphlegethon, 47° 
to 50° (both continued on the east in the map); Hydractes-Phlegs- 
thon, 24°; and Antaeus Eunastoe, 40°, with virtual long continua- 
tions extending it from 40° south to 60° north. The mean in- 
clination of these four is about 84°; and a striking fact is that 
two are 20-24°, and two 40-45° nearly. The mean of ten most 
noticeable north-west lines, double or single, is about 42° 44*. 
The longest north-east lines, also double, are Gigas, the in- 



clination changing from 40° on the south of the equator to 80^ 
on the north; Phison. 46°; and Erebus-Cerberus, somewhat 
curved, 25°; of great length, and continued as a single line east 
through not less than 150"^ of longitude, The mean is about 48°, 
excluding the double Jumana, 75°. Twelve conspicuous north- 
east lines, single or double, have a mean inclination of nearly 
50° 45'. A few others are north and south, or so nearly so as to 
be counted such. 

B'or comparison, a map of the earth on Mercator's projeection 
must be taken. The mean of ten of the most noticeable north- 
western trends of coast, mountain, or depression is 60°, as against 
42° 44' in Mars. The mean of fourteen north-east is about 46° 25', 
as against 50° 45' of the twelve above mentioned in Mars, — a 
striking similarity. The great features, running north and south,, 
are few, as in Mars; viz., the southern Andes, the Ural Moun- 
tains ; and the less-known chain of eastern Africa. 

Mr. G. H. Darwih's theory is, so far as known to the writer, the 
best one for the earth, and the only one fairly worked out, 
though, as Mr. Darwin acknowledged, it is poorly consistent with 
the earth*s great north-west lines, and is seemingly opposed to 
the tidal probabilities of Mars, which has two small but near 
moons of different revolution. It would be exceedingly interest- 
ing if some mathematical astronomer would work out the com- 
plicated problem of the tides of Mars (perhaps considerable at 
conjunctions) on the supposition that its surface was all water. 
But Mr. Darwin partly dismisses the moons, and refers to the ac- 
tion of the sun, which, however, he thinks must have been incon- 
siderable. This reference is curiously coincident with a reported 
suggestion by the late Professor Benjamin Peirce that our con- 
tinental trends might be due to the *' action of the sun." I cannot 
get from his son, through a friend, any reference to a record of 
his view ; only that in a perhaps unpublished paper, or on some 
occasion, he called attention, as everyone knows he did, to the 
remarkable fact that the continental trends are great circles of 
the sphere tangential to the arctic and antarctic circles, — a fact 
with some striking illustrations, but not universal. Professor 
Dana credits the first observation of this to Robert Owen, in hift 
" Key to the Geology of the Globe," 1857. 

Professor James D. Dana suggested that the great lines of the 
earth might be due to a system of cleavage comparable to that of 
crystals.' He refers to parallelism observed in the crystals of a 
solidifying mass, but does not give particulars. In some crystal- 
line rocks, e. g., gneiss, the parallelism conforms to layers of de- 
posit, and here and in other instances may also have to do with 
pressure. How it is in respect to unstratified metamorphic rocks 
is a question to be determined by observation. There is one fact 
on a limited scale that may have some weight; it is that, in cavi- 
ties and fissures, implanted crystals have been observed to have 
uniform alignment to the horizon and points of compass, — similar 
faces of like crystals flashing simultaneously in the light. The 
importance of this fact, so far as it holds true, is that the arrange- 
ment must depend on some other force than molecular attrac* 
tions; it may be from a very far-reaching cauee, sufficient to 
produce lines of weakness, here and there, that became concur- 
rent. Perhaps we shall have to fall back provisionally on that 
fetish of the ignorant and the semi-scientific, <* electricity," sup- 
posed to explain everything from a tornado to a nervous twinge. 
In this case it might have a color of possibility, if it be true that 

> " ClOATAge structure in the Barth*8 Cruet.— The prevalent north-east anti 
north-west ooureee of trenda, the curves In the lines varying the direetloia 
from these oourees, and the dependence of the outlinee and feature-linefl ef 
the continentB and oceanic landa upon these courses (p. 29) are the profoundeek 
evidence of unity of development in the earth. Such lines of uplift are line» 
of fracture or lines of weakest cohesion; and, therefore, like the courses off 
cleavage in crystals, they show by their prevalence some traces of cleavage 
structure in the earth, — in other words, a tendency to break in two transversa 
directions rather than others. 

^* Such a cleavage-structure would follow from the mode of origin of th» 
earth's crust. The crust has thickened by cooling untU now scoree of mile» 
through; and very much as ice thickens — by addiUons to its lower surface* 
Ice takes a columnar structure, perpendicular to the surface, in the process, 
so as often to break into columns on slow melting. The earth's crust contains 
as its principal ingredient one or more kinds of feldspar, aU deavable min- 
erals; and, as crystals on slow solidiflcatton often take a parallel poeltloD, so M. 
might have been in the cooling crust This appears the more probable wbsa 
it Is considered with what extreme slowness the thickening of the emst 1mm 
gone on, and the 1 mmeasurable length of time it has occupied.*'— Daiuin» 
* * Manual of Geolrgy,** 1876, pp. 787-8. 
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«arth-curreDt8 have aDything to do with auch dispoeitions of mat- 
ter as the renewed deposit of ores asserted of certain dry mines 
and tunnels; but no rock-bed, probably, is dry enough to demand 
euch an explanation, which itself requires a great deal of explaining. 

In this connection I will aid that a hexagonal crystallization 
In Mard, occurring to the mind of one of your correspondents, is 
as wild as the canal idea. The radiating lines are on too vast a 
scale ; and there is nothing in any known crystallizations to favor 
the idea, unless it be the little six-rayed stars of frost spicules, 
from which the jump to Martian continents is too greac. The 
radiations have their counterpart in the old volcanic surface of 
the moon and some analogous facts on the earth ; also in moun- 
tain system ** knots," Himalayan or other. 

On the whole, the action of lunar and solar tides on planets 
while in a viscous condition, with more or less crust, is the only 
hypothesis that so far promises well, in explanation of the re- 
markable lines of the earth and Biars, notwitHstanding the diffi - 
cutties mentioned. 

Yo'ikera, N.Y., Oct. 27. 



RESIDUAL PERSONALITY. 

BY ABTHUR B. B08TWICK. PH.D . MONTCLAIR, N. J. 

Evidence is not wanting to show that what we call personality 
is an extremely complex thing, the sum of sabeidiary personali- 
ties which now shift and change like the figures in a kaleidoscope, 
and aj^ain, becoming sharply defined under some abnormal con- 
dition, crystallize into two or more distinct groups of elements, 
which alternately sleep and wake or even co-exist. These com- 
plex elements may be so unstable, the groups composing them 
constantly breaking up and forming new combinational, that the 
idea of multiple personality does not naturally attach itself to 
them ; it is only when they become stable, and especially when 
each exhibits a well-defined consciousness, that we begin to think 
of such a thing. But, besides the abnormal and diseased con- 
ditions which cause such a separation or crystallization, there are 
other conditions in which it appears somewhat less distinctly. 
To one class of these I desire to call attention very briefly — to 
that embracing what may be called cases of residual personality. 

Residual phenomena of all kinds are particularly interesting 
and instructive, especially those where the few things remaining 
in a group after many have been removed differ widely in their 
collective properties from those that have been taken away, while 
these latter are not in any way distinguishable from those of the 
sum of both before the division. This is the case often with resid- 
ual personality. Nothing is more common than for a group of 
elements in what we call a person to t>e differentiated in one of 
various ways, leaving behind a residual group ditfering altogether 
in its characteristics, though the differentiated graup represents 
to us, and is indeed considered to be identical with, the original 
person. 

The commonest method of such differentiation is sleep. The 
elements which sleep, are, as it were, subtracted from the normal 
personality, but there is usually left behind a very carious some- 
thing — illogical, credulous, fantastic — whose nightly experiences 
the whole re-united persson recollects in the morning as dreams. 
The next commonest case is that of the absent-minded person. 
The major part of the person being absorbed in mental processes 
of some sort, the residual person lives its own separate mental life, 
thinks, feels, and wills by itself, and perhaps carries on a train of 
processes which is continuous with a preceding train carried on 
under similar circumstances the day before. This residual person 
may act very mechanically ; the re-united person may fail to recol- 
lect what its acts or thoughts were and be surprised to find how 
it has been making use of his limbs while he — what he vainly 
regards as the one unalterable ego — has been absorbed in thought; 
but, on the other hani, it may be perfectly conscious, and may 
carry on an entirely different train of thought of its own. Almost 
always, however, it is eccentric, and betrays a weakness at one 
point or another. 

For instance, a suburban resident, whom we will call A, is 
accustomed on landing at the New York side of the ferry to aban- 
don the mechanical task of walking to his office entirely to hli 



residual personality, and to give up the major part of himself to 
thought. The two personalities act often with perfect— always 
with practical — separateness, the residual person being quite 
equal to the low task of evading Tehicles, steering clear of 
passers-by, and turning the proper comers. When the office is 
reached and the two persons again become one, it is often a diffi- 
cult task to remember any circumstances of the walk. On one 
occasion, however, A left the Astor Library on Lafayette Place, 
as he supposed, intending to walk down Clinton Place. To do 
this ho must turn first to the left, then to the right, and then 
again to the left. He turned once to the left, and after some 
time became dimly conscious that he had walked for a longtime, 
and that the place for the second turn had not been reached. 
Coming to himself, he found himself far down Broadway. Trac- 
ing back his course mentally, he discovered that he had been in 
the Mercantile Library instead of the Astor; his first turn there- 
fore had taken him down Broadway, and he of course did not 
reach the place for the second. Mark now the peculiarities of 
his residual person. It knew just where it was to turn and in 
what direction, and had sense enough to be uneasy when it did 
not come to the proper place to turn, but it had not intelligence 
enough to know that it was on the wrong street. Its mind was 
too weak to be trusted further than it was accustomed to go. 
This residual person, in short, was about on a par with a harm- 
less idiot. 

Again, B, a New Yorker, is walking along absorbed in a process 
of thought, when his residual personality sees his friend C ap- 
proaching. It is not astonished, for he is near C's lodgings, but 
as the person supposed to be C comes nearer, it sees that he only 
slightly resembles C; he has on shabby clothes, and his face is 
entirely different. The natural conclusion would be that the per- 
son approaching was not C. The residual person, however, does 
not argue thus. It concludes at once that C has greatly changed ; 
that he has become poor, and that his appearance has altered for 
the worse. Pity and surprise are plainly felt by the residual 
person. During these mental processes, so similar to those of a 
dream-residual, the major person has kept on with his own train 
of thought. Finally, however, on the close approach of the sup- 
posed C, they unite in a flash into the normal person, the two 
separate consciousnesses become one, and the truth is recognized 
at once. No doubt these cases can be paralleled by thousands of 
others. It seems to me that they are as true instances of double 
personality as any exhibited by epileptic or hypnotic persons. 

Why should the residual person differ so from the normal, while 

the differentiated person is precisely like the normal ? If we take 

199 gallons of water from 200, is not the remaining gallon still 

water ? There are many mathematical analogies. In geometry, 

if we draw a parallel to the base of a triangle we thereby cut off 

a precisely similar triangle, yet what is left has no resemblance to 

a triangle. This analogy, carried out, would point to a cons^er- 

ation of personality as a function of position or arrangement of 

elements, as chemical isomers are functions of the position of their 

constituent atoms. But an algebraic analogy. whi(*h ties us down 

to no such hypothesis, probably comes nearer the truth. Consider 

the identical equation (X-h Y) — {a X -^b F)=(l — a)X + 

(1 — b)Y, If a = b, the ratio of the two terms of minuend, sub- 

X 
trahend. and remainder, each = — . But if a and b differ very 

little from unity and from each other, then .-n^ay he sensibly 



unity, while 



1-a 



1-6 



differs greatly from it, and thus the ratio of 



the terms of the subtrahend will be sensibly that of the terms of 
the minuend, while that of the terms of the remainder may differ 
greatly from both. In the same way, by extending the number of 
terms, we may subtract from any polynomial what is sensibly a 
sub-multiple of it, and yet leave a remainder whose terms bear a 
very great disproportion. Hence it is, no doubt, that the removal 
of a group of elements of porsonality that seems to represent one's 
normal self may leave a residue so different and so incongruous. 
It will be observed that what has been said is entirely indepen- 
dent of any hypothesis as to the nature of the elements of per- 
aonaUigr and the mode of their oombination. 
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CURRENT NOTES ON ANTHROPOLOGY.— XIX. 

[Edited by D. O. BHnt<m, M.D., LL.D,} 

[Dr. Brinton has been appointed, by the President, a commis- 
sioner to represent the United States at the Ck>lumbian Historical 
Exhibition in Madrid, and will be absent from the country about 
two months. One more instalment of these notes will appear 
before his return. — Ed.] 

The Congress of Criminal Anthropology. 

The third International Congress of Criminal Anthropology 
was held in Brussels Aug. 7-18, and resulted in a decide i advance 
in this extremely valuable branch of science. Although Professor 
Lombroso of Turin, who is looked upon almost as the father of 
the subject, was absent, and indeed the whole of the Italian 
contingent — disgruntled, for some reason, it was alleged — 
stopped away, yet there were very active discussions and a very 
marked change of base in regard to the physiology of the crimi- 
nal classes. 

Those who haye followed the French and Italian writers are 
aware that they have taken great pains to define the *' criminal 
type.'* It has been alleged that habitual criminals have a lower 
average cerebral capacity than others; that their foreheads are 
retreating, and their brain developed posteriorly : that their lower 
jaws are strongly pronounced and their ears frequently deformed ; 
their hair thick and coarse, but their beard scanty ; and so on. 
Such was (he < * criminel n6 '* of the French, the ** uomo delin- 
quente *' of the Italians. But the Brussels Congress may be said 
to have upset all this interesting theory. Dr. Tarnovski of St. 
Petersburg and Dr. Naecke, from a very wide collation of obser- 
vations, denied any special physical peculiarity in criminals, either 
male or female. 

The tendency of all the leading speakers was to look upon 
crime as the result of psychical and social rather than physical 
peculiarities. It is true that physical abnormalities are more 
frequent in the criminal class, but there is no constant relation 
between any one of them and crime. Very many criminals have 
an inherited tendency to some form of mental alienation ; many 
others owe their character to purely personal and social infiuences 
of a deleterious character. Society is far more to blame for 
their existence than has hitherto been acknowledged; and if the 
tide of crime is to be stayed, we must have recourse to sounder 
moral instruction, more judicious systems of legal procedure, 
and an improved doctrine of punishment. This is the important 
practical lesson taught by the Brussela Congress. 

The next Congress was fixed for 1896, in Geneva. 

Shape of SclaTic Skulls. 

In connection with the article on this subject contributed to 
Science, Oct. 28, by Dr. John Beddoe, I may refer to the meas- 
urements of Czech skulls, from villages of pure blood in Bohemia, 
by Dr. L. Niederle, published in the June issue of the Mittheil, 
der Anthrop, Oesdl, in Wien, He found them decidedly brachy- 
cephalic, averaging about 85. the skulls of women being more so 
than those of the males. They were also leptoprosopic, meso- 
rhinic, and hypsicephalic. These peculiarities correspond closely 
to those noticed in the living population of Bohemia, especially 
where of pure Sclavic blood. Most of the school-children are 
broad- beaded, more markedly so than the adults. They lose in a 
measure this trait on growing to adult years. The dolichoid 
form is distinctly more frequent and pronounced in living men 
than in women, even in the same village and of the same family. 

Lingnittic Affinities of the Ancient Coptic. 

In a memoir prepared for the tenth session of the International 
Congress of Orientalists, Dr. Carl Abel presents a summary of 
the evidence which he has been industriously collecting for years 
to prove the etymological relationship of the language of ancient 
Egypt with the Indo-European stock. It is an extremely intri- 
cate subject, and to many his methods will appear strange, and 
at first sight repellant. He claims, for instance, that a primitive 
radical often has two meanings which are the precise opposifees of 



»t 



each other, as **good" and **bad," or ** white" and ^* black. 
Again, that such a radical was frequently reversed in its sounds, 
for example, that rdk and kar are the same word, the one being 
read and originally pronounced backwards, but both are to be 
construed as the same root. He also presents a series of substi- 
tutions in sounds, one organ occasionally taking the place of an- 
other in utterance, according to definable laws. 

These novelties to old -fashioned students of Aryan and Semitic 
tongues have not aided to make his views popular ; but they have 
been accepted by such distinguished scholars as Professor Maspero 
of Paris, Professor Harlez of Brussels, and Professor Sayce of 
Oxford, as throwing a new and valuable light on the phonetic 
laws of ancient Coptic. If European scholars would study more 
diligently the aboriginal tongues of America, they would learn 
that all these, and various other linguistic processes of which 
they seem to have very faint comprehension, are part and parcel 
of the natural development of human speech. 

Pre-Columbian Migrations in America. 

In the October number of the Proceedings of the Royal Gleo- 
graphical Society, Judge E. F. Im Thum has an instructive arti- 
cle on British Guiana, giving much fresh information about the 
economical conditions and gold-diggings there. At its close, he 
speaks of the native population, and indulges in some specula- 
tions as to the origin of the Caribs and Arawacks, who at the time 
of the discovery inhabited the West Indian archipelago and the 
northern shores of South America. He maintains that both these 
nations migrated from the northern continent, following the 
chain of islands till they reached the southern mainland, where 
the Caribs located to the east of the mouth of the Orinoco and the 
Arawacks to the west. The Warraus he believes to have been the 
antecedent occupants of the region. 

As Mr. Im Thurn has written much and well on the Indians of 
Guiana, I feel called upon to state that there are no facts which 
justify the theory here advanced, and that every evidence points 
unequivocally in the opposite direction. Both Caribs and Ara- 
wacks unquestionably came from the interior of the South Ameri- 
can continent and moved northward, the Arawacks reaching as 
far as the Bahamas, where Columbus found them, while the 
Caribs had no permanent villages north of Jamaica. The re- 
searches of von den Steinen, Adam, Ehrenreich, and others have 
settled this beyond reasonable doubt. All the inhabitants of 
Cuba were Arawacks, but had come. from the south. Not a trace 
of either Carib or Arawack dialects occurs in North America, 
but they can be found southward to the Rio de la Plata. 

CiTtlization as Influenced by Race. 

The perspicuous writer, M. Gustave Le Bon, has an interesting 
article in the Revue Scientiftque for October, on the evolution of 
civilization and the arts as influenced by race. His thesis is that 
what we call civilization is the expression of certain modes of 
thought and feeling peculiar to each race; that one race can never 
thoroughly assimilate the civilization of another; and that the 
evolution of culture never follows parallel lines in the different 
races, one developing one element, another diverse elements. 
This is especially true of arts and religions, these bearing in their 
evolution little proportion to the remaining momenta of culture. 
A lower race, he maintains, cannot derive much of real utility to 
itself from another of considerably higher civilization; and, in 
general, whatever a race thus borrows, it transforms to suit its 
own individuality and racial psychology, so that little of the 
original is left. 

These opinions he supports by an examination of the traits of 
the world religions in different races. Islam in India is no longer 
monotheistic, but as polytheistic as Brahmanism; so is Chris- 
tianity among Indo-Germanic peoples; marabouts, saints, virgins, 
and incarnations of deity are worshipped, not at all the one God 
of the original Semitic cult. In a similar manner government, 
institutions, and arts are sure to be transformed by the racial 
mind, acting unconsciously, and adapted to its peculiarities. He 
concludes that the effort to force European civiliration upon the 
lower rftces, unless in a much modified form, is vain and hope- 
less. 
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ORIGIN OF VOLITION IN CHILDHOOD.* 

BY J. MARK BALDWIN. 

In earlier articles of this series * I have endeavored to trace the 
development of the child's active life up to the rise of volition. 
The transition from the involuntary class of muscular reactions 
to which the general word ' ' suggestion '* applies, to the perform- 
ance of actions foreseen and intended occurs, as I have before in- 
timated, through the persistence and repetition of imitative sug- 
gestions. The distinction between simple imitation and persistent 
imitation has already been made and illustrated in an earlier arti- 
cle. Now, in saying that volition— the conscious phenomenon of 
will — arises historically on the basis of persistent«mitation, what 
I mean is this : that the child's first exhibition of will is its re- 
peated effort to imitate movements seen and noises heard. 

An adequate analysis of will with reference to the fiat of voli- 
tion reveals three great factors for which a theory of the origin of 
this function must provide. These three elements of the volun- 
tary process are desire, deliberation, and effort. Desire is distin- 
guished from impulse by its intellectual quality, i.e., the fact 
that it always has reference to a presentation or pictured object. 
Organic impulses may pass into desires, when their objects 
become conscious. Further, desire implies lack of satisfaction of 
the impulse on which it rests — a degree of inhibition, thwarting, 
unfulfilment. Put more generally, these two characteristics of 
desire are: (1) a pictured object suggesting a satisfaction which 
it does not give, and (2) an incipient motor reaction which the 
imaged object stimulates but does not discharge.* 

The first clear cases of desire — as thus understood — in the 
life of the child are seen in the movements of its hands in grasp- 
ing after objects seen. As soon as there is clear visual presenta- 
tion of objects we find impulsive muscular reaction.s directed 
toward them, at first in an excessively crude fashion, but becom- 
ing rapidly refined. These movements are free and uninhibited — 
simple sensori-motor suggestive reactions. But I find, in experi- 
ments with my children, that the vain grasping at distant objects, 

I The theory of the rise of Tolitlon here announced was presented in detail 
at the International Congress for Experimental Psychology which met in Lon- 
don in August ; a full abstract is to he found in the Proceedings of the Con- 
gress. The entire paper with further elaboration is to appear in an early 
issue of Brain (London). 

s ** Suggestion in Infancy,** Science^ Feb. S7, 1891; " Infants' Movements,** 
iScienee, Jan. 8, 1899. 

« Cf. my '» Handbook of P*ychology,* Vol. IL, Chap. XIV., fi 9, for a fuller 
development. 



which prevailed up to about the sixth month, tended to disappear 
rapidly in the two subsequent months — just about the time of 
the rise of imitation. During the eighth month, my child, H.^ 
would not grasp at highly- colored objects more than sixteen 
inches distant, her reaching distance being ten to twelve inches.* 
This training of impulse is evidently an association of muscular 
(arm) sensations with visual experiences of distance. The sug- 
gested reaction becomes inhibited in a growing degree by a coun- 
teracting nervous process; and here aire the conditions necessary 
to the rise of desire. It is safe, therefore, I think, to say, that 
desire takes its rise in tnstial suggestion and develops under tta 
lead. 

The two further requL^nte-i to the process of volition are delib- 
eration and effort. The word ''deliberation" characterizee the 
content of consciousness, and may be best described as a state of 
polyideism, or relatively unreduced plurality of presentations, 
with a corresponding plurality of motor tendencies (motives). 
The feeling of effort seems to accompany the passage of con- 
sciousness into a monoideistic state after deliberation. It arises 
just when an end is put to the motor plurality by syntheaia or 
co-ordination. Deliberation may exist without effort, as is seen 
in deliberative suggestion already described and in pathological 
aboviiay in which a man is a prey to un-coordinated impulses. 

Now these further conditions of the rise of will are present first 
in childhood in persistent imitation, the try-try-again experience. 
In the pre-imitative period, the so-called efforts of infanta are 
suggestive reflexes. My child, E., strained to lift her head in the 
second month when any one entered the room ; and in her fourth 
month, after being lifted by the clasping of both her hands around 
her mother's fingers, the mere sight of fingers extended before her 
made her grasp at them and attempt to raise herself. Such 
cases — on which many writers rely, e.g., Preyer— fall easily under 
sensori-motor suggestion as it borders on physiological habit. The 
nearest it comes to will is that it may involve faint glimmerings 
of desire, but it certainly lacks all deliberation. Further, simple 
imitation, as has already been said, can be readily accounted tor 
without any appeal to deliberation or effort and even without an 
appeal to desire. 

In persistent imitation we have an advance on simple imitation 
in two ways: (1) A comparison of the first result produced by 
the child (movement, sound) with the suggesting image or 
« copy " imitated, i. e., deliberation. This gives rise to the state 
of dissatisfaction, motor restlessness, which is desire, beat de- 
scribed as "will-stimulus;" (2) the outburst of this complex motor 
condition in a new reaction, accompanied in consciousness by the 
attainment of a monoideistic state (end) and the feeling of effort. 
Here, then, in persistent imitation we have, thus briefly put, the 
necessary elements of the voluntary psychosis for the flrst time 
present. 

The reason that in imitation the material for will is found ia 
seen to be that here the "circular process** already described 
maintains itself. In reactions which are not imitative (for exam- 
ple, an ordinary pain-movement reaction) this circular process, 
whereby the result of the flrst movement becomes itself a stimu- 
lus to the second, etc., is not brought about; or, if it do arise, it 
consists simply in a repetition of the same motor event fixed by 
association — as the repetition of the ma sound so common with 
very young infants. Consciousness remains monoideistic. But 
in imitation the reaction performed comes in by eye or ear as a 
new and different stimulus; here is the state of motor polyideism 
necessary for the supervention of the feeling of effort. 

From this and other lines of evidence,^ we are able to see more 
clearly the conditions under which effort arises. It seems clear 
that (1) the muscular sensations arising from a suggestive reaction 
do not present all the conditions; in young children, just as in 
habitual adult performances, muscular sensations simply give a 
repetition of the muscular event. The kinaasthetic centre empties 
into a lower motor centre in some such way as that described 
by James {Psychology, II., p. 582) along the diagonal line tuc, mp in 

« See 8citne9, XVL, 1890, p. M7. 

• Other evidence Is (a) » rttieanh on studentB, called ** Persistent Imitation 
Bxporlmentf'' and (b) ovidoaeo froat VbB patbolosy of speech; for both oft 
wMeh eee the detallod artkfle to appear in Brain. 
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ttip '■ motor Hqnare" diagram given below (Fig. 1;. This [a also 
tiue nheri (3) BeDsations of the " remote" kineesttaetic order (the 
aight or hearing of moTements made) are added to the muecoUr 
seiwationa. Tbej ma; all coalesce to produce aKain a repetition 
of the original reaction. The "remote" and "immediate" 
sources of motor atimulation reinforce each other. This in seen 
in a child's satisfied repetition of its nwa mistakes in speaking 
and drawing, where it bears end sees its o-n'n performances. Con- 




- BimpU ImltaHon. I 



= mtuole-Moae iral ; A = " aopj " Imlulsd ; B = Iml* 



■equentlj (S) there is muscular effort 011I7 when the " copy " per- 
•ials and is compared with the result of the flnt reaction; that ia. 
on the physical side, when the two processes started b; the " copy " 
and tbe reactive result reach the higher co-ordinating centre 
together. Tbe stimulus to repeated effort arines from the lack of 
co-ordination or Identity in the different UimulalioDS which reach 
tbecentre of co-ordination simultaneouBly. Tbe mental outcome, 
effort, accompanies the motor ontbunt of these oombined In- 




Fia.lL-FtTtUttntImitaHimii>ithSfforl. Cssi 
nMluf c«nler. (Otliflr letlvn ■am* u 
■nd D' do not coatnoe but are oo-ordlnaccd at cc In a new reaotloii 
np', «(', wblcb InclndtB all Ibe elemeuli at ttas "oopr " fA) and 
more. Tba useleai elcmscts Lben fall avaj bscauxi tbey ara uwleu 
and tb» aacceutDl sffort ta eacabllabsd. 

fluences, and, as sonn as ihis butbur^t reproduces the '■copy." 
the effort is said lo " succeed,'* the subject is satisfied, "wlll-stiin- 
uius" disappears, and tbe reaction lends to become simple as 
' babit. 

Physiologically the point which dlBlinguishes persiKteat imita- 
tion with effort from simple imitation with repetition fe thia con- 
fiict of processes in the centre. In simple imitation the excite- 
ment aroused by the reaction, as Its result is reported inwarda by 



the eye or ear, Hnds no outlet except that already utillied in tbs 
flrst discharge; hence it pacies off in the way of a repetition et 
this discbarge. See Fig. 1. 

In persistent imitalioo the first reaction is not repeated. Hence 
we must fuppose tbe developmeiit, in a new centre, of a functiOB 
of co-ordination bj which the two regions excited respectively by 
the original suggestion and the reported reaction coalesce in a 
common more voluminous and intense stimulation of the motor 
centre. A movement is thus produced whicb, by reason of iti 
greater mass and diffusion, includes more of the elemeolsof the 
"copy." This is again reported by eye or ear, giving a " remote" 
excitement, which ia again co-ordinated with the original stimu- 
lation and with the after effects of the earlier imilalions. Tbe 
reeuli is yet another motor stimulation, or effort. Of still greater 
mass and diffusion, which includes yet more elements of the 
"copy." And so on, until simply by its increased man^ — by tbe 
greater range and variety of the motor elements enervated — 
tbe " copy '' is completely reproduced. The effort thus succeeda. 
See Fig. 3. 

When muscular effort thus succeeds by the simple fact of io- 
creaaed mass and diffusion of reaction, the useless elements faM 
away because they have no emphasis. The desired motor ele- 
ments are reinforced hy their agreement n ith the ■' copy," by tbe 
dwelling of attention upon them, by tlie pleasure which acoom- 
pB Dies success. In short, the law of survival of the Attest by 
natural, or. in thU case, physiological, selection assures tbe per- 
slstence of the reaction thus gaintd by effort. 

This theory of the physical process underlying volitica ts not 
open to the objections commonly urged against earlier vlewa. 
How can we conceive the relation of mind and body? Tbe 
alternatives heretofore current are three : either the mind interferes 
with brain processes, or It directs brain processes, or it does noth- 
ing— these are the three. Now, on the view here presented, none 
of these is true. The fnnction of the mind is simply to have ■ 
persistent presentation — a suggestion, a "copy." Tbe law of 
sensori-molor reaction does the rest. The muscles reflect the in- 
fluence of the central excitement; thia creates more excitement 
which tbe muscles again reSect; and so on until, by tbe law of 
lavish outlay, which nature so often employs, the requisite muscu- 
lar comhinatiOD is secured ' and persists. 

Further, a direct examination of the infant's earliest vcduntaiy 
movement* shows tbe growth in mass, diffusion, and lack of pre- 
ctaion which this theory requires. In writing, the young chlU 
uses hand, then hand and arm, then hand, arm, tongue, faoe, 
and finally his whole body. In speaking, also, he " mouths" bia 
sounds, screws his tongue and bands, etc. And he only geta 
his movements reduced to order after they have become by effort 
massive and diffuse. I 8nd no support whatever, in tbe childreit 
themselves, for the current view of psychologists, i.e., that voluntary 
combinations are gradually built up by adding muscle to muscle 
and group to group. This is true only after each of these elements 
has itself become voluntary. Such a view implies that the infant 
at this stage knows that he uses bis muscles, which is false; knowi 
which muscles he had learned to use, which is also false; and la 
able t« avail himself of muscles which he has not learned to use, 
which is equally false — not to allude to the fact that it leave* 
suspended in mid-air the problem as to how tbe new combinatioa 
intended gets itself realiied in the muscles. 

It ia evident, also, that in accounting for the earliest voluntary 
movements as caaes of persistent imitative suggestion, we are 
making the presentation which constitutes the "copy" a thing 
imported into conaciousneas, a " auggested " thing which is Im- 
posed upou the infant by the necessiiiea of its receptive nature. 
And so it is. Whether and bow the mind ever gets away from thia 
chain of suggestions or '-copies," selects its own "copy" oread, 
and secures by its own choice the persistence of it — tbia is tha 
question of voluntary attention. lis consideration would leadna 
too far aSeld from our present topic, the baMes. 
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THE INTERNATIONAL CONGRESS OF EXPERIMENTAL 
PSYCHOLOaY, HELD IN LONDON, AUGUST, 1893. 

Vr ARTHUR MAODONALD, SPECIALIST ItY THE U. S. BUREAU OF BDV- 
CATIOR, AND OFFICIAL DELEGATE TO THE 0OXORB8S. "^ 

One of the distinguishing feature;) of the late International 
Congress for Psychology is the prominent part that physiological 
investigations assumed. This may be taken as an indication of 
the prevalent tendency to study the objective rather than the 
snbjective side of consciousness. Yet not a few of the members 
read papers, which gave the results of an empirical study of sub- 
jective reality. The subject of hypnotism and allied states was 
also one of great interest to all. 

Some of the most important questions considered were in the 
domain of the physiology of the brain, about which compara- 
tively little is known. The statement has often been made that 
the frontal convolutions are the seat of the intellect as distin- 
guished from the will and desire. This was based upon com- 
parison in the development of this region in man and the lower 
animals, upon results of accident or disease in man and experi- 
ments upon monkeys by Ferrier, Horsley. and Sch&fer, and 
upon dogs by Hitzig and GK>ltz. For the reason that antiseptic 
precautions were not taken in either Ferrier^s earlier experiments 
or Goltz's or Hitzig*s,it is not certain but that the results obtained 
may have been due to an extension of the effects of the injury. 
Professor Schftfer thought it worth while to repeat these experi- 
ments upon the prefrontal region by a mode of operation that en- 
tirely avoided the shock following from a bilateral removal of a 
more or less extensive part of the brain. He said that he had 
often noticed in operating upon the brain that extensive bilateral 
lesions are liable to be followed by apathy and apparent idiocy, 
whether the operations were in the frontal or in other regions, 
more in fact in the temporal than in the frontal region. He 
thinks it is very probable, therefore, that (1) the question of shock 
and (2) that of considerable loss of brain substance and removal 
of support from the rest of the brain (thus impairing the cerebral 
functions generally) may modify the result. For these reasons 
Profeftsor Scb&fer has recently operated, not by actually remov- 
ing the portions of the brain, but by severing their connections 
with the rest of the mantle and with the brain-stem. This can 
be effected with scarcely any hemorrhage and with no perceptible 
shock. In several instances in which Professor Schftfer has 
thus severed the prefrontal lobes in monkeys, there was an entire 
want of appreciable symptoms. In no case did the animals show 
the dullness and apathy previously noticed, but they appeared as 
bright and intelligent after recovering from the effects of the 
ansBSthetic as before the operation. These experiments, there- 
fore, do not support the view that the prefrontal lobes are espe- 
cially the seat of intelligent attention. 

In this connection it will be interesting to note Professor 
Horsley's demonstration of localization of functions in the mon- 
kej's brain, which was given before a number of specialists and 
psycho-physicists. The monkey was put under the influence of 
an anaesthetic, and quite a portion of the cranium removed. By 
electric stimulation Professor Horsley demonstrated clearly the 
fact of localization; he was able to predict before applying the 
electrodes what movements would take place, as in the arm, fin- 
gers, and face. The experiment was very satisfactory to the 
witnesses, although Professor Horsley did not think it had suc- 
ceeded as well as in many former cases when he had performed 
it before his classes. These now well-known localized areas in 
the brain of monkeys have been found also by Horsley and 
8ch&fer in the anthropoid ape, which is still nearer man. But 
the proof has been made complete in a demonstration upon human 
beings by Professor Horsley. It was in the case of two epileptics 
in whom an operation was necessary. As far as the operation 
permitted, it was found that the same localization of function 
existed in man. It is well to note that the success of experi- 
ments upon animals is often due to developed operative skill, as 
is obtained in surgery. The writer has witnessed many opera^ 
tions of this nature by well-known specialists, but has never seen 
it so neatly done as by Professor Horsley. Professor Horsley 



was also very careful to see that the animal felt no pain through- 
out the whole operation. One is reminded of Professor Hunk's 
experiments on the dog at Berlin, which attracted great attention 
at the time. Both Munk and Horsley are surgeons. 

It is true that, if one single function is localized, brain localiza- 
tion is established ; but this a priori method is being made lesa 
and less necessary by experimentation. It would seem from these 
and other investigations that the intellectual function is diffused 
over the whole brain ; this is strengthened by purely psychologi- 
cal considerations from the directing power of the reasoning fac- 
ulty over the psychical functions in general. It would seem 
probable that by more exact methods and skilful operations general 
localized areas will be established throughout the brain, but that 
these areas can be absolutely defined is quite improbable; first, 
because they seem gradually to overreach, one area into the other, 
and, second, the brain is a vicarious organ and the extent of this 
characteristic will be difficult to determine. But when one 
thinks of the complexity of the finer anatomy of the brain, not 
to mention its histo-physiology and chemism, the vastness of the 
field of investigation is evident; yet these positive results in the 
coarser anatomy and physiology are an initial starting-point of 
the highest importance, and may lead in the future to things as 
yet unthought of. 

A recent experiment illustrating kinsssthesis was described by 
Dr. Ransom; it was a case of epilepsy where the convulsions be- 
gan by tingling and spasm in the left hand ; the following perma- 
nent abnormal conditions resulted in this hand : (1) Slight tactile 
ansdsthesia. (2) diminution of muscular sense, (3) diminution of 
motor power. The operation showed a cyst compressing the 
cortical centre for the left hand. After recovery from the opera- 
tion this area was faradized by electrodes inserted through the 
scalp, without an anaesthetic. From this resulted (1) contraction 
of groups of muscles in arm and hand by moderate current, (2) 
production of sensation with a weaker current, contraction added 
when current was strengthened, (8) improvement of muscular 
sense during and after stimulation, (i) weakening of voluntary 
motor power, after a strongly induced contraction. 

Dr. H. Donaldson, in his observations on the anatomy of the 
brain of Laura Bridgman, found the following peculisrities : de- 
pression of the moter speech-centre, a slendemess of the first tem- 
poral gyrus on both sides and a bhmting of both occipital poles 
with a speciid disturbance of the fissures in the right cuneus, 
poor development of temporal lobes, the cranial nerves connected 
with the defective sense orgsns were slender, the left optic nerve 
being the one most affected ; the extent of cortex was normal 
but unduly thin all over; this thinness, however, was most 
marked in the areas for the defective senses, due in part at least 
to the smallness of the cortical cells there present. In general, 
the case represents a maximum peripheral disturbance in the sen- 
sory cranial nerves, associated with only such central lesions as 
followed from lack of exercise and growth. 

In his investigations of the muscular sense in the blind. Dr. 
Goldscheider found a developed sense of touch in the hand and 
finger joints, and the cause of this was psychical, consisting in a 
sharpening of the attention and in practice. The sense of loca- 
tion in the skin is small in the blind. In order to recognize 
forms by touch, the sensation of motion is of greater importance 
than the sensibility of the skin. Children, whether blind or not, 
possess a finer sensibility for passive motion than adults. 

An interesting paper was that on ** A Law of Perception,*' by 
Professor Lange of Odessa. The process of every perception con- 
sists in a rapid change of a whole series of psychical moments or 
steps, in which every preceding step presents a less concrete and 
more general condition, and every following step a more concrete 
and differentiated psychical condition. There are four principal 
steps, or stages, in this process of perception: (1) the simple 
shock, without quality, (2) the consciousness of general modality 
in the sensibility, (8) consciousness of its specific quality, and (4) 
consciousness of its spacial form. 

The steps, or stages, of our perception correspond to the devel- 
opment of perception in general biological evolution. The so- 
called muscular reactlan oondsts in a reaction in conaciousness 
upon a simple and nndUltraitlatod shook; the muscular or the in- 
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nervation effort is not essential to the muscular reaction. The so- 
called sensorial reaction ia not a determinate act, but the reaction 
upon one of the following steps of perception. The relation be- 
tween subject and predicate in an act of judgment is a particular 
case of the law of perception. The consciousness of difference 
has no ground in the sense of time. The so-called time of choos- 
ing shows no element of wUl. 

Mrs. C. L. Franklin, after explaining the diCBculties of the 
Bering or the Young- Helmholtz theories of light sensations, pro- 
posed the following new theory : In its earliest stage of develop- 
ment vision consisted of nothing but a sensation of gray (using 
the word gray to cover the whole series, black — gray — white). 
This sensation of gray was brought about by the action upon the 
nerve-ends of a certain chemical substance, set free in the retina 
under the influence of light. In the development of the visual 
«ense, the molecule to be decomposed became so differentiated 
as to lose only a part of its exciting substance at once ; these 
chemical constituents of the exciter of the gray sensation can 
therefore be present separately and cause the sensation of red, 
green, and blue. A recombination of these substances produces 
the gray sensation; the mixins: of these three colors gives a sen- 
sation of no color at all, but only gray. The theory is that of a 
differentiated color-molecule. 

Professor Pierre Janet gave a somewhat extensive description 
of a disease which be designates as a new form of psychological 
disaggregation, a mental disease consisting in the weakening of 
the power of synthesis, which permits during each moment to at- 
tach new psychological phenomena to the personality, which are 
reproduced in the mind. This disease has different forms, ac- 
cording as the incapacity for synthesis affects the sensations, 
movements, or souvenirs. 

Professor Li^geois of Nancy showed it to be quite probable that 
a woman, who had been condemned to twenty years of hard la- 
bor for attempting to poison her husband, was suggestible and 
hypnotizable to- a high degree; that she had received suggestions 
from a doctor, her lover, to poison her husband in order to be 
able to marry the doctor; that her moral liberty was greatly 
diminished if not abolished. Professor Li^geois commended such 
cases to magistrates, judges, physicians, and juries, so that 
incompetence and contradictions and excessive severity may be 
prevented. 

Dr. Li^beault and Professor Li^geois described a case of mono- 
maniacal suicide, which was cured by suggestion during hyp- 
notic sleep. It was a woman who had had tendencies to suicide 
for eleven months. 

Dr. B^rillon, editor of the Revue de VHypnotiamet spoke on the 
applications of hypno(ic suggestion to education. From an expe- 
rience of attempting hypnotism with some 250 children of both 
sexes, he deduced these conclusions: In ten children from six to 
fifteen, of different classes of society, eight could be put into pro- 
found sleep after the first or second seance. Contrary to the 
general opinion, the difficulties of causing profound sleep were 
greater in proportion as the child presented neuropathic heredi- 
tary defects. Healthy children with good antecedents were gen- 
erally very suggestible, and consequently hypnotizable; they are 
very sensitive to imitation. While their sleep has the appearance 
of normal sleep, yet it is easy to obtain amnesia on awaking, 
negative hallucinations, suggested dreams, and automatic accom- 
plishment of suggested acts. This sensibility to suggestion and 
hypnotism has been utilized in treating cases which concern peda- 
gogics as much as medicine; such are those with nervous in- 
somnia, nocturnal terrors, somnambulism, cleptomania, onanism, 
incontinence of urine, inveterate laziness, filthiness, and moral 
perversity. These facts have been verified by a large number of 
authors; they belong to practical psychology. Suggestion con- 
stitutes a process of investigation which permits us to submit to a 
rigorous analysis the different intellectual faculties of children, 
and thus to aid pedagogics by the experimental method. 

Mr. F. W. H. Myers, in a paper on ♦'The Experimental Induc- 
tion of Hallucinations/* considers it a drawback to experimental 
as compared with introspective psychology that we are liable to 
lose in profundity what we gain in precision; new experiments 
required if the operations of the subconscious strata of our in- 



telligence are to be reached ; such operations tend to be manifested 
spontaneously in forms of active and passive automatism, such 
as automatic writing and visual or auditory hallucinations. As 
to the extent to which these phenomena can be reproduced ex- 
perimentally, hypnotism is at present the principal means. A 
form of hallucination which is harmless and easily controlled is 
*' crystal vision," that is, the induction of hallucinatory images by 
looking steadily into a crystal or other clear depth or at a polished 
surface. In this way the crystal helps the extemalization of 
those images, sometimes by scattered reflections which suggest 
points de rep^re; or by partially hypnotizing the gazer. But a 
crystal vision may sometimes pass insensibly into the summoning 
up of externalized images, or quasi- percepts, with no definite nidus 
or background. Such images, or percepts, may depend upon a 
perceptivity antecedent to sensory specialization and of wider 
scope. 

In speaking of experiments in thought-transference, Mrs. Sidg- 
wick considered the hypnotic state as favorable in such inquiries. 
By thought-transference is meant the communication of ideas 
from one person whom we call the agent to another called the 
percipient, independent of the recognized channels of sense. Mrs. 
Sidgwick conducted her experiments in conjunction with Pro- 
fessor Sidgwick and others. The successful percipients were 
seven in number, and were generally hypnotized. It was possible 
to transfer numbers, mental pictures — that is, mental pictures in 
the agent's mind — and induced hallucinations given by verbal 
suggestion to one hypnotic subject and transferred by him to 
another. There were failures, but the proportion of successes 
was sufficient to show that the result was not due to chance. One 
percipient succeeded in experiments with numbers, when sepa- 
rated from the agent by a closed door and at a distance of about 
seventeen feet. Sometimes the ideas reached the percipient as 
visual ihipressions received with closed eyes, sometimes as halluci- 
nations on a card or paper, or by automatic writing, or by table 
tilting. 

It is not known how to produce results at will ; only certain 
persons seem capable of acting as agents or percipients, and these 
persons succeed at one time and fail another, varying at different 
times in the same day; the reason for this is as yet unknown. 

In the nerve-centres of flying in certain insects, Alfred Binet 
showed that the dorsal root is motor and the ventral root is sensi- 
tive. 

Professor Preyer of Berlin read a paper on the origin of 
number. All concepts can arise through the senses only. No 
concept (even the concept of number) through heredity alone, 
without individual sense-impressions, can take place. But the 
child, like many animals, can value things and numbers without 
knowledge of numbers; it feels the numbers, not by means of 
touch or sight, but through hearing. The series of positive whole 
numbers did not arise originally through addition of 1 to 1 ; such 
a hypothesis presupposes a knowledge of a number, namely of 2, 
and a method of adding. Numbers are acquired in a normal way 
through hearing and comparison of tones, but later through 
touch and sight. 

As to the effect of natural selection on the development of 
music, Dr. Wallaschek said that primitive music is not an abstract 
art, but, taken in connection with dance and pantomime, is bound 
up with the necessities of primitive tribal life, that is, in war and 
hunting, for which these dances seem to prepare, and, further, 
that it helps the tribe to maintain its strength and skill during 
times of peace. These dances are of a social nature, being per- 
formed by the whole tribe with great exactness, due to the influ- 
ence of rhythm, of which primitive music chiefly consists. This 
tie of music enables the community to act as one body, holding 
the community together. Tribes accustomed to play at war and 
hunting associate more easily, act better in case of need, and so 
are better prepared for life. The musical faculty is thus devel- 
oped and trained for this purpose. 

Dr. Witmer presented a contribution to experimental SBSthetic, 
taking up ** the sdsthetical value of the mathematical proportions 
of simple figures." No measurements of the proportions of the 
human form, as found in nature or in art, nor in beautiful speci- 
mens of architecture will demonstrate the 8e«ihetic^%V4ft.<5^<^5B«^ 
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mathematical relatioDs of their parte ; for we never can be sure 
that their SBsthetic value does not rest upon an associative or other 
factor rather than upon tho direct mathematical proportions; 
and the freedom in the choice of parts to he measured must 
throw considerable doubt upon the results of all measurements. 
Such attempts have proved no more than a limited sBsthetic value 
of the proportion 1:1, while for the various other simple mathe- 
matical relations nothing decisive has been shown. A better 
method than Zeising*s or Fechner's affords a choice not limited to 
a set of arbitrary proportions, but opens to a series of figures 
whose mathematical proportions vary in a constant ratio between 
the proportion of 1: 1 and l:x(x being any desired large number). 
This method permits of anea$(y observation of the relative increase 
or decrease in the aesthetic feeling attaching to the regularly in- 
creasing proportions. For all groups of figures and for all posi- 
tions of the figure there are but two pleasing proportions : the 
ratio 1:1, or perfect symmetry, and a ratio which lies between 
2:8 and 1:2, the most pleasing proportion. The proportion 1: 1 is 
assthetically so far fron all other proportions that a comparison 
between it and any other proportion on the same terms as between 
the other proportions among themselves is impos-^ible. The most 
pleasing assthetic proportion subsumes itself under aesthetic con- 
trast; the aesthetic value does not lie in a pleasing and complex 
equality of the relations of the parts of a figure, but in a pleasing 
difference of parts. The proportion is therefore not clearly dis- 
coverable in complex designs and objects, as the demand for the 
best contrast of parts may easily give way to other considera- 
tions. 

Dr. Alexander Bain^s paper was entitled *<The Respective 
Spheres and Mutual Helps of Introspection and Psycho-Physical 
Experiment in Psychology ; *' the recognissed sources of our knowl- 
edge of mind are first and foremost introspection with the aids of 
outward signs; to which succeed the study of infancy, of abnor- 
mal and exceptional minds, and of the lower animals ; also the 
workings of society collectively ; next physiology ; and last psycho- 
physical expefriments. The metaphysical problem of knowing 
and being, and that of the tracing of the origins of our mental 
furniture, have hitherto been the leading ones where introspection 
has been mainly employed. Neither of these are utile in the 
ordinary sense. Introspection takes the lead in qualitative analy- 
sis of mental facts; the next consideration is quantitative analysis, 
or the mensuration of psychological quantities; here psycho- 
physics can render important service. The following is a list of 
researches where both methods concur: (1) The economy of mus- 
cular mechanism; (2) the fundamental laws of the intellect, more 
especially as regards memory acquisitions ; (8) the fiuctuation of 
our ideas in consciousness ; (4) the conditions of permanent asso- 
ciation as against *<cfam;*' (5) plurality of simultaneous impres- 
sions in all the senses; (6) the fixed idea; (7) similarity in diversity. 
In all these experiment can come in aid of introspection, but 
cannot supersede it without loss and failure. 

Professor Theodore Ribot's paper concerning concepts had for 
its object an inquiry as to the immediate state of mind at the in- 
stant a concept is thought, to determine whether this state differs 
in individuals. One hundred persons of every class and degree 
of culture were interrogated by announcing to them abstract 
terms (not letting them know the purpose beforehand) and noting 
the immediate state of consciousness which these terms evoked. 
The results were: 1. With the majority a general term awakened 
a concrete idea or representation, ordinarily a visual image, rarely 
a muscular image. 2. Many saw the word as printed, purely and 
simply, without any concrete representation. 8. Others (fewer 
in number) had only the word in the mind as heard, perhaps with 
motor images of articulation but without concrete image; without 
vision of the printed word. 4. The highest concepts, such as cause, 
relation, infinite, etc., did not give rise to any representation what- 
ever in the case of the majority. Even those persons belonging 
to the pure concrete type declared they had nothing in their mind. 
There are therefore certain concepts to which an unconacious 
state corresponds. Hoping to penetrate into the nature of this 
unconscious state, Dr. Wizel continued the investigations on cer- 
tain hysterical cases at Salpdtridre; they were interrogated first in 
the hypnotic state, then when awake, thus permitting a compari- 



son of responses. The results were more namerous and explicit 
in the hypnotic state than in the normal. 

In speaking of the future of psychology, Richet said that psy- 
chology is one of the elements of physiology, and the moat ob* 
scure ; the first question is to know the connection which unites 
mind and body ; at present we know nothing about it. An idea, 
a reasoning, a passion, are phenomena which do not seem to have 
the power of being reduced to a material phenomenon. It is cer- 
tain, however, that there is a connection: without brain, or rather 
without nerve-cell, there is no intelligence. The first problem of 
psychology is therefore a most complete physiology of the brain : 
relations of ideation with cerebral circulation, with chemical 
changes in nerre-ceils, with electric phenomena; localization of 
psychical acts in this or that part of the brain; in other words, a 
physiological resume of the brain. We must recognize that brain 
physiology is little developed compared with the physiology of 
the heart or muscles. Physiology, properly speaking, is a study 
of sensations : relations of sensation with peripheral excitation, 
differential perceptive sensibility — the threshold of excitation; 
these are investigations more difScult to pursue than the general 
physiology of the nerve-cell. 

Comparative psychology treats of the relations of man with other 
beings, and with the insane and criminal, from the intellectual 
point of view. One cannot admit that the human soul is station- 
ary ; it evolves, and therefore can be perfected through a sort of 
natural selection. The data for this problem are wanting, yet the 
future of humanity depends upon it. In transcendental psychology 
we have numerous data (often or almost always imperfect), which 
permit us to suppose that human intelligence has extraordinary re- 
sources and forces of which we have no conception. The futme 
psychology will give us the key to clairvoyance and presentiments. 
If it should be proved that these are all illusions, a service would 
be rendered ; sooner or later we will be able to say whether tran* 
scendental psychology is a reality or an illusion. 
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The editor will be glad to publish any queries consonant uHth the character 
of the Journal. 

The Libyan Alphabet. 

I SHALL make uo reply to the letter of Professor Keane in Set- 
ence, Nov. 4, as there can be no advantage in discussing scientific 
questions in either the tone or the method which he adopts. 

As the general subject, however, is one of great interest, I 
have secured permission to bring it before the Oriental Club of 
Philadelphia at its December meeting, when I expect to prove 
the following positions : 

1. That certain able French scholars maintain that the Libyan 
alphabet antedates the foundation of Carthage, and probably had 
other than a Semitic origin. 

2. That the first form of every letter, simple and compound, of 
this alphabet, as given by Hanoteau in his ^* Grammaire Tama- 
chek," contains no curved lines. 

8. That the only similarity noted by Hanoteau in that work 
between the Tuareg and Semitic writing is that they are both read 
from right to left. 

4. Abundant documents in ** Tifinar *' to prove that this is not 
the case will be laid before the club. 

5. Proof will also be presented that Prof. Keane*s assertion in 
his last letter that < * the Tuaregs never made any extensive use 
of this script'* is utterly erroneous. 

An official report will be made to Science of this meeting. As 
the president of the club is Mr. Talcott Williams, not only an ex- 
cellent Arabic scholar, but the only American who, so far as I 
know, has collected Berber manuscripts in North Africa and 
brought to this cotmtry the only originals we have, readers of 
Science may expect a fairer statement of the case than in a dis- 
dassion where personal irritatioa may be suspected of obscuring 
scientific fact D. Q. BRiMTOir. 

PbllntfslpUaiB^.'' 
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Sense of Direction in Animals. 

HAViNa noticed the recent articles in Science on this subject, I 
wish to add an item that may he to the point 

When living near Neosho Falls, Kansas, a neighbor, who was a 
market bird-hunter, went from there to western Missouri for the 
purpose of hunting quails and prairie-chickens in the fall of the 
year. He took with him a favorite pointer dog. The route taken 
was southward some fifty miles to Parsons, Kansas, by railroad 
thence north-eastward to Fort Scott, and on into Missouri nearly 
due east from the latter point. All went very well for a few days 
after he began hunting, but by some means the dog became lost 
from him. He spent two days hunting it, and as it was no use to 
try to hunt without the dog he went home, and there found the 
dog all right. According to the report of his family, the dog had 
reached there within two days from the time he loMt him, and, as 
the distance was more than 75 miles, it is quite certain that the 
dog took a near cut for home. Now if this dog had no sense of 
direction, what had he that led him to take what we may confi- 
dently believe to be the straight and true course for home when 
he had passed over the other two sides nf the triangle by rail? 

Who does not know that a cat, or even a half- grown kitten, 
taken a long way from home in a bag nearly always tinds its way 
back ? When living in northern Michigan I had a cat we were 
tired of. I took her in a boat directly across the lake about two 
miles and turned her loose. Although it was about six miles 
around the end of the lake, a circuitous course, and certainly one 
unknown to her by sight, the next morning she was back at the 
old place. Another case is just stated to me of a cat that was 
taken by rail fully twenty miles in south-west Missouri, and the 
next day he walked in all right at his former home. 

H. E. Van Deman. 

WaahingtoD, D.C. 

A Lamentable Case. 

Perhaps another case like the one here recorded will never 
appear in your columns. At least we may hope so. The person 
referred to, and whose name will not be mentioned, from the re- 
spect in which I held him, was a true lover of nature and an ob- 
server. I first knew him, over a score of years since, when to 
my boyish view he presented the prime features of a country 
naturalist's existence. He was a poor man and not well educated, 
but be was a lover of my pursuits, and he read excellent books. 

Long years after, and upon returning from a residence in 
another quarter, I inquired about my nature-loving friend, and 
found that he was cared for at the County House. I went to call 
upon him and found that he was dead. One line in the poor- 
house register was all I could find concerning the blameless man, 
for the present proprietor came after he was gone and knew 

nothing of him. There it was : , aged — years, 

died . 

In my fancy I compared him to Thoreau, and he undoubtedly 
had similar thoughts and feelings. 

How lov'd, how honoured once, avails thee not, 

To whom related, or by whom begot ; 

A heap of dost alone remains of thee ; 

'Tis all thoa art, and all the proud shall be ! 

M. G. 

Flight of Archipput. 

On the morning of October 22, between eight and nine o'clock, 
I witnessed the largest flight of Danaia archippue I have ever 
seen, and the only one I have observed in Texas. The morning 
was cloudy with little or no breeze. The direction of the flight 
was southward. The butterflies were not in such close masses as 
I have seen them previously, and were flying at various eleva- 
tions from twenty feet to as great a height as the eye could 
reach. I counted one hundred passing a given line in less than 
one minute. After watching them for some time I drove across 
the line of flight a quarter, or perhaps one- third, of a mile and 
then northward with the line of flight for more than a mile. 
Over the whole distance the butterflies were fully as numerous as 
when I first saw them. E. T. Dumblb. 

▲uitlxi, Tex., Nov. 1. 



Codling-Moth Statistics from Oregon. 

The following points have been determined here this season, 
and may be of interest to the entomological readers of Science, 
Average life of moth, 10-15 days; egg-laping taking place during 
the latter part of that time. Time required for incubation, 4-10 
days; length of life of larva in apple, 4 weeks (about); time passed 
in cocoon before emergence of moth, 23 days. 

This tallies very closely with Riley's observations made a num- 
ber of years ago in the E^st ; but he makes the life in the cocoon 
considerably longer. 

The first moths were observed here May 16, and the last egg 

noted, apparently fresh, on a pear September 19. The moth is at 

least four-brooded in Oregon. F. L. Washbubn. 

State Szporliiieiit Statlou, Corvallis, Ore., Oot 85. 



Action of Electric-Light on Plants. 

In various reports of the effects of electric-light upon the 
growth of plants I have noticed nothing upon the, to me, inter- 
esting question of whether the effect of electric-light is to keep 
open at night flowers like the lily and evening primrose, which 
ordinarily close at departure of daylight. If this point has been 
discussed, can you kindly give me reference to such discussion? 

C. H. Ames. 

Boston, Mass., Nov. 8. 

Chemical Nomenclature. 

Would you kindly correct an error which inadvertently crept 

into my article on the ** Spelling and Pronunciation of Chemical 

Terms*' in the current issue? On page 273, column 1, line 16 

from the top, instead of ** by an American chemist" read *^ from 

a North American mineral." T. H. Nobton. 

Cincinnati, Nov, 18. 

The Humming-Bird*8 Food. 

Doctob Mobbis Gibbs*8 article recalls an observation which 
suggests that the humming-bird may flnd, in spring, an important 
supply of food in the sap of certain trees — particulariy before 
flowers are abundant. In the case observed it was taking the 
sap of Quercue rubra. Other trees would furnish a more agreeable 
repast, doubtless. H. L. Bbuneb. • 

BOOK-REVIEWS. 

Manners and Monuments of Prehistoric Peoples, By the Mab- 
QUis DS Nadaillac. Translated by Nancy Bell. Illus- 
trated. 412 p. New York, G. P. Putnam*s Sons. $8. 

The author of this work is already favorably known in this 
country by his excellent *' Prehistoric America," and in France 
he ranks among the most active and respected of the students of 
prehistory. In this volume he endeavors to present a faithful 
and vivid portraiture of the life of man during the Stone Age, 
especially in Europe, though by no means confined to that conti- 
nent. He does not undertake to assign a definite length to this 
phase of civilization, recognizing that it is not so much a period 
of duration as a stage in culture. He concedes, however, that 
it was in ancient Europe of great length, " countless centuries.** 

During the greater part of it man depended upon huntiog, 
fishing, and the natural products. But even then his arts had 
begun. He made weapons and tools, he used clothing, pleased 
himself with ornaments, was acquainted with fire, dug canoes 
from trees, and at times produced creditable artistic sculptures 
and drawings. The origin and growth of these arts are illus- 
trated by numerous examples drawn from a surprisingly wide 
familiarity with the literature of the branch. 

An interesting chapter is devoted to the kitchen-middens, 
caves, pile-dwellings, and stone buildings, which served to pro« 
teot the ancient natives. He describes the magalithic monu- 
ments, such as the dolmens, menhirs, and cromlechs, which have 
excited so much discussion, but declines to assign them to aaj 
known people. Yet if, as he intimates, many of those in Franoo 
were constructed during the Bronze Age, it is difficult to avoid 
the conclusion that they were by the peoples whom CsBtar mffil* 
tions as living there at the time of his conquest of Gaul. 
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The induBtry, commerce, and social organization of men in the 
Stone Age are inferred from a variety of evidence, and form the 
subject of an interesting chapter. The care whi6h they evidently 
took of the woanded reflects favorably both on their kindness and 
skill. A chapter on fortiflcations concludes with an excellent 
summary of Dr. Schliemann*s investigations on the site of ancient 
Troy. 

In handling such a mass of material a few errors naturally 
creep in. It is not correct to say (p. 21) that ''the mounds of 
North America contain none but copper implements and orna- 
ments," as ornaments of gold, silver, and meteoric iron are not 
UDfrequent. So (on p. 76) the writer says that the ancient canoes 
** must have been worked by means of oars,*' and seems surprised 
too at the absence of rowlocks. Of course, paddles, not oars, 
were the means of propulsion. It is difficult to perceive what he 
means by this extraordinary passage on p. 219 — *' The most an- 
cient settlements of Malabar contain iron tridents, and Genesius 
(jBiCf dates their use from before the deluge. It is, therefore, 
surprising to find that some races remained for an illimitable 
time ignorant of the way to procure a metal of such great 
utility.'* This sounds like eighteenth century science. But these 
are slight blemishes on a book of singular merit in its composi- 
tion and unusually beautifully printed and illustrated. 

AUukana, or Alaska in Descriptive and Legendary Poems, By 
BUSBROD W. Jaicbs. 868 p. Illustrated. Philadelphia, 
Porter & Coates. 

If Professor James had not had the unfortunate idea that he 
is a poet, he would have written a book of considerable interest, 
as he has visited various localities in Alaska and has read several 
works about that country. As it is, he gires us 860 solid pages 
of verses in the meter of ** Hiawatha,** with *' some slight improve 
ments," as the announcemeDt of the publishers modestly puts it, 
describing the natives, the scenery, the seals, the sunsets, and the 
stories, which he has by the above means found out about. 



It would be unfair not to supply a sample of his poetry, which 
we select at random from his canto or fytte on the Alaskan native 
tribes: — 

The Orarians take precedence, 
Classed as Esquimaux or Innaits, 
Dark Creoles, and sturdy Aleuts — 
These hold close along the sea-board. 
Claiming nearly all the coast-line 
And the islands near adjoining ; — 
Save where here and there the Indians 
Have and hold small coast possessions 
Which they won by force or cunning. 

Really, was it worth while to put capital letters at the bead of 
these lines ? And are there people who will read 860 pages of such ? 
If so, human nature has certain qualities of patience or kindliness 
for which we did not give it sufficient credit. 

There are a number of photogravures in the volume, very nicely 
done, and, as far as type and paper go, it is a creditable specimen 
of the publisher's taste, and looks as if it was intended to be a 
•* Holiday book.'* 

Experiments Arranged far Students in General Chemistry. By 
Edgar F. Smith and Harry F. Kellar. Philadelphia, T. 
Blakiston, Son & Co. 8^. 57 p., with alternate leaves 
blank for notes. 

This series of exercises, based on the authors* experience with 
their own classes, is intended to accompany any convenient teztr 
book of inorganic chemistry ; but reference is made to that of 
Richter. Beginning with fundamental operations (as with blow- 
pipe, glass tubing, balance, and graduates) and general principles 
(as the difference between chemical and physical change) the 
course proceeds to the study of hydrogen and other non-metals in 
Part I. , followed by the metals in Part II. Quantitative relations 
are well presented in the experimental work and stoichiometrical 
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books, and a large number of duplicates of fossils, 
minerals and shells. B. A. STRONG, Tpsilanti, 
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Can also instruct in other branches. Salary only 
nominal, as I am simply desirous of employment 
while spending the winter in the South. A private 
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work if not too confining. MORRIS GIBBS, M.D , 
Kalamazoo, Mich. 

WANTED.- By well - qualified and experienced 
science master and associate of the Royal 
School of Mines, London, aged 26 (at present in 
England), a mastership in technical college or uni- 
versity for any of the following subjects: Engineer- 
ing sciences, geology and mineralogy, physics, chem- 
istry and metallurgy, etc.. etc. Can provide excel- 
lent references and credentials. Apply, J. O., 17 
Sussex St., Rochdale, England. 

METALLURGICAL CHEMIST will give instruc- 
tion in the metallurgy and chemical analysia 
of iron and steel . Complete or special courses ap- 
plying to the manufacture of pig irons and steels, aa 
well as to their uses. Address *' METALLURGIST,'* 
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logical specimens and woods to any institution de- 
siring a fine outfit for study. The owner will in- 
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from any scientific institution. J. W. Hortter, 
M.D., Ph.D., San Francisco, Cal., General P. O. 
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CHEMIST AND ENGINEER, graduate German 
Polytechnic, Organic and Analytical, desires a 
position in laboratory or chemical works. Address. 
218H E. 7th Street, New York, care Levy. 
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problems, as in det«rminiDg the ffequiTalentof cjnc, the derwltj- 
of Ct, eudiometric combuatioo ot melhans, e Ic. 
Methods of Oat Anals»i». Bj Dr. Walthsk Heicpel. Uacmll- 
lan &,Co. 890 p. $1.IH). 
This Btandard work wsa translated bj PiofessoT L. H. Dennis 
with the penonal co-operation of the author. Part 1, discuBaes 
general methods, includliig the collection of saniples, the um of 
gas burettes and pjpettea, purification of mercur;, and absorption 
apparatus ; Part II. deals with special methods for the leversl ele- 
mentary aud compound gases; while Part III. presents the prac- 
tical applications of rumsce gases, Illuminating gas, the sulphuric 
acid industry, the atmosphere, elementar; analysis, and the heat- 
ing power of fuel. The reputation of the author is guarantee for 
the value of this new volume to chemists interested in his lines 
of work. 



AMONG THE PUBLlSHEEtS. 

X saw i-Jiti').-) of the ■■ N,>w Blenetitar; Algebra," by Charles 
Daviea, LL.U , edited by Prorefsor Van Amringe of Columbia 
College, has been Issued by the American Book Co. This 
work, it seems unneoessary to say, so well known is it, isdeaigned 
to supply a connecting-link between arithmetic and algebra, to 
indicate the unity of the methods, and to conduct the pupil from 
the arilbmetical processes to the more abstract methods of analy- 
sis bf simple and easy gradations, and to serve as an introduction 
to more advanced works on the subject. The present edition has 
incorporated in it such emendations as the progress of educational 
Bcienre has suggested. 

— The Arasrioan Book Company have just published the 
''Standard Arithmetic," embracing a complete course tor achools 
and academies, by William J. Milne, Ph.D., LL.D.. president of 
the New York State Normal College at Albany. Recognicing 
the fact that, aside from the general knowledge of arithmetic 
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necessary to all inlelllKent peraona, there are special application* 
of this branch of mathematics that call for special training on 
the part of the student, the author has prepared this work with a 
view to meeting such requirements. Provision is made to fur- 
niab ample practice, for Instance, for the student who desinw 
merely to become a rapid and accurate accountant, as well as for 
the one who prefers the training which cultivates the reasoning 
powerti at the expense ot practical expeitness in the use of num- 
bers. The scope of the work is sutHcientty comprehensive to 
meet the demands of even the most advanced school. 

— "Nature Study for the Common Schools" is the title of a 
neat volume of about 450 pages from the press of Henry Bolt A 
Co. It is the work of Wilbur 8, Jackman, A,B., teacher of 
natural science In the Cook County Normal School, Chicago, and 
is inlonded to be a guide for teachers in the common schools, who 
wish their pupils to pursue an adequate and symmetrical course 
in natural science. The plan adopted is based upon what the 
author believes to be the proper interpretation ot the character 
of the knowledge that the average child may be readily induced 
to acquire. Instead of endeavoring to give the pupil a thorough 
knowledge of a few animals and plants, an effort is made to give 
him some knowledge of everything with which he comes into 
contact; this knowledge, ot course, once acquired to serve bothas 
foundation for and incentive to further acquisitions in the same 
general direction. The volume, it may be well to add, is written 
tor the teacher, not tor the pupil. 

— At the October meeting ot the AgaasiE Club at Corvallji, 
Oregon, a society recently formed 'for the discussion of scientific 
subjects. Professor H. T. French exhibited some clover growing 
Id a root-cage, and showing nitroRcn nodules on the roots; Pro- 
fessor Craig, some alfalfa infected with dodder, and Professor 
Washburn, a new insect- breeding cegr. The paper of the evening 
was by Hr. Thomas Jeffreys, and was entitled "What consti- 
tutes American citizenship?" 
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MODERN QUARRY REFXTSE AND THE PVL.'EOLITHIC 

THEORY. 

BY W. H. HOLMES. 

One of the most important industries enf^aged in bj the Ameri- 
can aborigines in pre-Columbian and largely also in post-Colum- 
bian times was the search for and acquirement of the raw material 
for making implements and utensils of stone. Quarjing and 
mining were carried on in many placss upon a vast scale, and in 
one case at least the work has been prosecuted without interrup- 
tion down to the present time. The operations were, in most 
cases, carried on in remote or out of the way places, so that the 
sites remained for a long time undiscovered, and the industry 
and its accompanying arts have to a great extent escaped the 
attention of archseologists. This work is now undergoing thor- 
ough investigation, and will henceforth take its place among the 
most important achievements of the native races, a work claiming 
precedence over nearly all otherB, lying as it does at the very 
threshold of art and constituting the foundations upon which the 
superstructure of human culture is built. Within the limits of 
the United States flint, chert, novaculite, quartz, quartzite, slate, 
^ argillite, jasper, pipestone, steatite, mica, and oopper were most 
extensively sought. 

The work in the quarries producing flakable varieties of stone 
was confined almost exclusively to obtaining and testing the raw 
materia] and to roughing out the tools and nteosils to be made. 
The quarrying was accomplished mainly by the aid of stone, 
wood, and bone utensils, aided in some cases, perhaps, by fire. 
With these simple means the solid beds of rock were penetrated to 
depths often reaching twenty- five feet, and extensive areas were 
worked over, changing the appearance of valleys and remodeling 
hills and mountains. The extent of this work is in several cases 
so vast as to fill the beholder with astonishment. In one place in 
Arkansas it is estimated that upwards of 100,000 cubic yards of 
stone have been removed and worked over. The most notable 
features of these remarkable quarry sites are the innumerable pits 
and trenches and the heaps and ridges of excavated dSbrit and 
refuse of manufacture surrounding them. 

Many of the excavations have a new look, as if deserted but 
recently, whilst others are almost wholly obliterated as if by age. 
It is essential to observe, however, that where pits are sunk in 
solid rock and upon convex surfaces they fill very slowly, and 
that those in friable materials and upon slopes or concave sur- 
faces fill rapidly. The oldest appearing may, therefore, be the 
youngest. 

Several great quarries from which the flaked stone implements 
of the aborigines were derived have been examined. One of the 
most important is situated in the District of Columbia, two are in 
Ohio, two occur in Arkansas, one is in Pennsylvania, and another 
In the Indian Territory. These quarries cover areas varying 
from a few acres to several square miles in extent. They are 
pitted and trenched to various depths, and are thickly strewn 
with the cUbrit of manufacture, including countless numbers of 
I»rtially worked or incipient implements rejected on account of 
defects of texture and fracture resulting in ecoentriciti<MBi of shape. 
These rejects are extremely uniform in type in these quarries as 
well as elsewhere throughout the country, varying little save with 
Tmriations in the nature and conditions of the raw material, the 
general result aimed at being always the same. It Is therefore 
imulviaable in this brief sketch to describe the quarries separately 
or in gieat detail, as other more important matters most reoeive 
attenlkm. 



Rudely flaked stones are not confined to the great quarries; the 
raw material was worked wherever it was found scattered over 
the surface of the ground. The refuse deposits of village and 
lodge sites located conveniently to the stone-yielding districts also 
naturally contain many rejects of manufacture. Beyond these 
limits — the limits of the raw material — the rude specimens are 
rarely found. The main difference between the quarry shaping 
and the Bhapinw: done upon isolated shops and village and lodge 
sites is that upon the former, where the work was carried on ex- 
tensively and consisted in pecuring the raw material in convenient 
form for transportation and trade, no specialization was under- 
taken, whereas upon ordinary shop and dwelling sites the full 
range of the roughing-out and finishing operations was sometimes 
conducted, the implement shaped being carried directly through 
from beginning to finish. In all cases the operations of shaping 
were, in the quarries, confined to free-hand percussion, further 
and more refined shaping being conducted elsewhere and em- 
ploying the more delicate methods of indirect percussion and 
pressure. 

The hammers used in breaking up the rock and in fiaking are 
very numerous in most of the quarries ; 500 examples, vary ing^ 
from 1 to 12 inches in diameter, were picked up in a few days* 
work in one of the great quarries of Arkansas. These hammers 
are generally of artificially discoid or globular forms. Such arti- 
ficial forms of hammers are rare, however, in the bowlder quar- 
ries of the east, since bowlders of suitable form could be picked 
up on all hands and were discarded and fresh ones selected before 
the outline was perceptibly or seriously modified by use. 

The true quarry, or more properly speaking the quarry-shop, 
product ~ that is to say, the articles made and carried away — 
may readily be determined in each case. This is rendered easy 
by the occurrence in the quarries of specimens broken at all stagea 
of progress from the beginning to the end of the roughing-oat* 
process. The final quarry-shop form — and it must be especially 
noted that there was practically but one form— is naturally 
something beyond or higher than the most finished form founc^ 
entire among the refuse. This form is necessarily, however^ 
quite well represented by specimens broken at or near the final 
stages of the work. A most exhaustive examination of the g^reat 
quarry sites has shown beyond the shadow of a doubt that this 
final form was almost exclusively a leaf-shaped blade, represented 
on the sites most accurately by broken pieces, all the acceptable 
blades having been carried away. This is the blade, varying in 
size and outline with the nature of the material and the particular 
end kept in view by the workmen, so often found in caches or 
hoardes distributed over the country and occurring in greater or 
less numbers on nearly every important village site. The place 
of this blade in the series of progressive stages of the manufacture 
of flaked tools is readily ascertained by a systematic study of the 
subject. It is the form through which nearly every commozk 
American variety of highly-developed flaked tool must pass be- 
fore its final specialization Is attempted. It is the blank form 
ready for the flnishing shops, tested in the quarry shops for 
quality of material and availability for further elaboration, and 
reduced in weight so far, and only so far, as to make transporta- 
tion easy or profltable. 

In most of the quarries a limited number of cores are found, 
from which small, generally very delicate, flakes were removed 
for use in the arts, and used, as a rale, apparently without mach 
modification of shape. They were probably hafted for uses in 
which delicate manipulation was necessary. Their production 
was not an important feature of the quarry -shop work. 

The question, very properly raised, as to what we really know 
of the nature and destination of the leading qnarrY-shoci^ i^tafSsv^ 
the blade or blank fotm, maq \^ ^aflBfi^!wA.\si is»mi^ "Wtf^M*^ 
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qoeatlon. L<>t ub inquire whence cane the millions of flakvd 
implemenlaof quartz, quartEiie, chert, flint, slate, argillite, jasper, 
and novacuiite that cover the hilla and valleye of America, that 
occur upon every fishing- ground, shell bank, refuse heap, and 
village site occupied by the Atnericao aborigines, historic and pre- 
historic? They did not j^rovr to be picked like ripe f rait from 
trees, nor could they have been dug up like potatoes from the 
ground. Where are the quarries and the shops from which the 
Indian secured l)iB enormous supplies? For every million of><pear 
and arrow points, knives, perforators, and scrapere — and there 
were man? millions used by him — there are somewhere in America 
many times as miiny millions of broken and malformed failures of 
the very kind found in our quarries and shops, and where are they 
now but in thef« quarries and shops ? The conclusion Is inevitable. 
The finished and the unfinished (or rude) forniB complement each 
other, and constitute a unit in art and in time. It was only our 
entire lack of knowledge of the subject that made other theories 
DeoeBSary or other concIusionB possible. 

These determinations with respect to the nature of the great 
body of the rudely-flaked stones of America may l>e expected to 
have some bearing upon the question of the occupation of this con- 
tinent in glacial timee by a people not yet advanced beyond the 
primal or palieolithic stage of culture, since the theory of tbat 
occupation is based upon the discovery of clo.'ely analogous ob- 
jects in the gravels and elsewhere. 

Before the refuse of quarrying and manufacture were studied 
and the true nature or the rudely-flaked forms determined, these 
objects had been quite extensively collected, and because of their 
rudeness and their supposed close resemblance to the early forms 
of European flaked-stone tools, had been clawed as paleolithic 
and were so labelled in many museums, and as such found a place 
in the arobeeologic literature of both continents. It is now con- 
ceded by scieniiHc men that this is all wrong, and that in the 
present state of our knowledge the separation of a single specimen 
from the main body of flaked stone art in America, save npon 
purely geolosic evidence, is wbfdly nnwarranted. 

It is manifestly folly to attempt to select from the mass of these 
objects certain indiTidnal specimens to be arbitrarily called palseo- 
lithic. The Belections made are quite as likely to be the youngest 
as the oldest. It is a well-established fact that many of the 
mdest flaked forms known, the simplest possible art shapes, are 
obtained from the shell -de posits and from the Boapstone quarries 
of the eastern United States, and thus represent the most modern 
phases of neolithic Indian work in stone. Even if it be conceded 
for the sake of argument that there are multitudes of true pa1»0- 
lithic objects and implements scattered over the country, it is 
certain that up to the present dat^ we have established no standards 
of form-comparison by means of which they can be detected. 

Until geologic formations, glacial or otherwise, have furnished 
demonstrably palteolithic forms in sufficient numbers to warrant 
the establishment of types of implements peculiar to these forma- 
tions, surface finds can be of no service whatever to advocates of 
the palteolitbic idea. 

The reported diacoveryof lude forms of implements in the gravelB 
at Trenton, New Jersey, and subsequently at several points in 
the Mississippi Valley, led to the concluBion that palaeolithic man 
dwelt here in gravel -forming time, and the theory that a well- 
differentiated period of rude flaked stone art precedes, in the 
normal order of development, a pecked and polished stone period, 
found a foothold in this country. OliBervations have multiplied, 
and the occurrence of flaked stones in the gravels is now supported 
by a large body of evidence. If even a small percentage of these 
observations are authentic, the evidence ought to be considered 
sufficient to settle one of the questions at issue, that of the age of 
occupation ; for the finding of a very small number of works of 
art, either implements, shop rejects, or flakes — in fact, anything 
artificial — in the gravels by competent and reputable observers of 
geologic phenomena is all that is required to satisfy the scientific 
vrorld of the presence of man of some grade of culture, primitive 
or otherwise, in gravel-forming times. To this conclusion there 
can be no serious objection. So far as 1 know, the possibility that 
thei« wene glacial men, inter- glacial, and post-glacial men some- 
wbare upon the cootloeut is not seriously qaeetioned by any one. 



Tbe Infancy of the race may have been passed upon the eastern 
continent, but there is no sufficient reason why America may not 
have had a «hare in the nursing. 

As I am not prepared to challenge the testimony brought for- 
ward by various collectors tending to establish the glacial age of 
human occupation, defective as much of that testimony seems to 
be, I will not raise tbe question of age, but proceed to consider 
the bearing of the evidence furnished by the quarry shops upon 
the question of tbe grade of culture indicated by the xo-called 
gravel finds; the age, or period, of the occupation and the grade 
of culture attained being two very distinct things. Admitting 
for present convenience, then, that men dwelt in America in 
glacial timen, X take up the question as to whether the culture of 
the hypothetic people, as indicated by tbe evidence furnished, is 
surely paleeolitbic. It has been repeatedly stated, and is still be- 
lieved by many, that the gravel finds of the east«m United State* 
closely resemble well- established European types of palmolitbic 
implements. Tbe critical observer will find, however, that this 
resemblance is superficial, snd that they have a very much closer 
analogy with the rude quarry-shop rejects of America; and the 
latter are not really implements, and should not l>e called auch 
any more than the faulty blocks of marble left in and about the 
quarries at Carrara should be classed as statuary. Tbe distinctive 
feature of European palGBolithic implements is, or onght to be, 
their evidence of specialisation of form, tbeir adaptation to 
definite use, indicated by what is known as secondary flaking; 
whereas these objects from the American gravels, with rare ex- 
ceptions indeed, exhibit a total lack of this character. The sem- 
blance of specialization in thousands of the rude quarry reject* 
which have been worked hardly more than to test tbe flakabili^ 
of the atone, not having begun to assume the contour and appear- 
ance of the implement contemplated by the workman, ia more 
pronounced than in any of these gravel specimens. Appearance , 
of specialization of form, may, therefore, signify nothing, and, if 
found, must not be taken alone as sufficient evidence that the ob- 
ject having it is a bonafldt impleotent. 

It should be further noted that not only are the gravel finds 
identical in form and material with tbe ordinary failures of the 
modem aborigines, but tbat they display tbe same mastery of 
shaping ox>erationB, t>eginning in the same way, progressing along 
the same lines, and ending at the same points, exhibiting no evi- 
dence of special adaptation to use in cutting, digging, picking, 
striking, or any other primitive manipulative act. It is also ob- 
served that none of these articles exhibit well-defined evidences 
of having been used, although it must be conceded that the rudest 
peoples made their tools for use; and it would appear that, as 
a rule, if they had been used they would bear very decided indi- 
cations of that use, and would show a certain amount of special!- 
zation as a result of that use. Considering all of these points, I 
call attention to the extreme probability that these reputed gravel 
objects are not implements at all, but ordinary failures resulting 
from the manufacture of more highly specialized forms. 

Again, it will be remembered that the gravel finds of tbe Pacific 
coast and some of those east of the mountains are neolithic, the 
forma being of a high grade technically and functionally, so that 
neolithic man is shown to have probably existed upon the continent 
whilst the eastern gravels were forming, and the condition of tbe art 
phenomena imply tbat he had dwelt here or somewhere east, west, 
north, or south, for a very long time, for thousands of years, if 
not for tens of thousands, and that, too, since he had passed the 
primal stages of art designated palteolithic. 

How then is it to be proved tbat these particular rude forms, 
found so sparingly scattered througb tbe gravels at Truni(i:i andld 
elsewhere, really repreflent and prove a palteolithic age. -hn-v IbcT I 
may simply be the rejects of manufacture left upon ilu' ijtiuka cf J| 
the glacial rivers by advanced neolithic men, who dwelt lu iobel- ^ 
l^ent men would upon tbe upper terraces out of reach of tbB lof a[ 
floods? The argument that in these gravels rude fm-nis oa\f anr J 
found has no value whatsoever, since, as I have shown, llfclba I 
rule that where tbe raw material was sought beyond hahUttUn 
sites no work save tbe loughingout was undertaken, and no 
flaked forms save rude tmss were left upon tbe groond. Becansa 
a few dozen speciateni of mdely-flaked stones are found in lb« 
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gravels, and no highly specialized forms or other ^K>rk8 of art are 
found with them, the conclusion is reached that they are palsBO- 
lithic implements and that the art of the gravel-forming time was 
exclusively rude or palaeolithic. Yet we may go down to the Poto- 
mac in the District of Columbia, or to the Washita in Arkansas, or 
to the Neosho in Indian Territory, and gather tons of similar rude 
forms made by our modem neolithic tribes, without finding a 
single specialized form or a single object of art aside from these 
rude forms. It is not my intention, however, to try to reconstruct 
the culture of that time, as 1 am not sure that there was any 
culture, but to point out the total inadequacy of the evidence upon 
which the theories of a particular culture are based. 

The torrent-swept flood-plains of glacial times were hardly habit- 
able places, and we do not know that there was game or fish to be 
sought there; but the great beds of bowlders then and there accu- 
mulating furnished more or less raw material suitable for flaking, 
and if men, supposing they existed, coming down to the banks of 
the streams during periods of low water, essayed to rough-out 
their spear-points and knives in the usual fashion, the ever-re- 
curring torrents would scatter the refuse about, leaving the coarse 
pieces in one eddy and whirling the lighter ones to other eddies 
below. 

From this and from what has gone before it is clearly seen that 
these reputed gravel objects are probably not implements at all, 
and, whether they are or not, that they are as likely to have been 
left by neolithic as by palsdolithic men. 

So far have the advocates of a European classification for 
American phenomena gone beyond the limits of prudence in the 
treatment of these so called palseolithic stones, that a radical 
change is demanded in the methods of classifying and labelling 
these objects in many of our museums; and it is to be lamented 
that a revision of all literature relating to the subject cannot be 
made in order to prevent the further spread of errors already too 
deeply rooted in the minds of the people, without ofifensive criti- 
cism of the work of living students. 

This point may be illustrated by one example of the many 
that could be cited. The quartz objects from Minnesota, usually 
known as the Babbitt finds, of which so much has been said and 
written, prove on careful examination to be modern work-shop 
refuse settled into the talus of the glacial terrace. The slightly 
worked pieces heretofore collected and published as palsDolithic 
implements almost without question on the part of archaaologists 
as to their origin or manner of occurrence, have no more intimate 
relation to the history of the glacial terraces than have the trees 
that grow ui)on their surface or the rodents that burrow in their 
sandy soil. 

No rude flaked stone should be classified or labelled as an im- 
plement until it is proved to be an implement, and no specimen 
should be called palsdolithic simply because it is rude or because 
it is found in the gravels, howsoever old. The attempt to 
classify these rude stones and to arrange them under types after 
the manner of European implements is suflSciently characterized, 
when it is stated that there is not in the museums of Europe or 
America a single piece of flaked stone found in place in the gravels 
of America and satisfactorily verified that can with absolute safety 
be classified as an implement at all. 

If I should find a rude stone in place in the gravels — I have 
tried long in vain — I should permit myself to say only this, 
**Here is a work of art dating back to glacial times, I cannot tell 
whether it is a finished implement or not, as there are but slight 
signs of specialization and no indications of use, and I cannot tell 
whether it was made and left by a paladolithic or by a neolithic 
people, because neither of these peoples had a patent upon rude 
forms."- Even if rude fiaked stones are found in gravels ten times 
as old as the Trenton gravels, it must still be shown that they are 
not neolithic before it can be safely asserted that they are palsBO- 
lithic, for the exclusively rude period of flaked art observed in 
Europe is so extraordinary that its repetition in other countries 
would approach the marvellous. 

Little by little the advocates of a period of palsdolithic culture 
in America have been forced to give up the idea that there is any 
Olher reliable test of the age of a culture than that furnished by 
geology ; yet they are still going on utterly failing to recognize 



the equally^important fact that geologic phenomena cannol be 
•afely observed save by geologists, and I may add with respect to 
gravel phenomena that the observations of geologists are not 
always infallible, the observations of geologists who have not 
especially studied gravels being of little greater weight than 
those of laymen. They must further concede that the finding 
of rude implements in the gravels or other ancient formations is 
not proof of a palsBolitbic age until it is sufficiently proved that 
the culture represented is exclusively rude culture, a point not 
attained, and I fear well nigh unattainable. 

It follows from the above considerations that all speculations 
upon the culture status, ethnic relationships and geographic dis- 
tribution of gravel- man in America based upon the discovery of 
rude forms of art are premature and misleading, and that, instead 
of being on firm ground and well advanced in respect to the an- 
tiquity and history of early man in America, we are not yet safely 
on the threshold of the study ; and it is patent that until geologists 
take hold of the problem and prosecute the work, not as a side 
issue but as a great and leading question germane to the field of 
geologic research, little true progress will be made. 

My explorations have been made with the greatest care and 
rarely without the aid and advice of some of the foremost geolo- 
gists and anthropologists of the country. The conclusions reached 
have been freely discussed, and are generally approved by those 
familiar with the facts. These conclusions are subject to modifi- 
cation through the acquisition of new evidence derived from actual 
research in the field and in no other way. 

In closing I would add that conservative students of American 
archsBology will find it wise to consider well the following points 
relating to early man in America. 1. Is there a sufficiently full 
and sound body of evidence to demonstrate the presence of glacial 
man in America? 2. Is there satisfactory evidence that glacial 
man, if his exislence be admitted upon the evidence available, 
was in any particular region in the palaeolithic stage of culture ? 
8. Is there satisfactory evidence that the rude glacial finds in any 
case are implements at all? 4. Are deductions as to the habits, 
customs, arts, industries, institutions, and racial affinities of a 
people called for until at least one implement left by them is dis- 
covered, verified, and found to bear indisputable evidence of 
adaptation to or employment in some kind of use? 



MODERN SYNTHETIC GEOMETRY VERSUS EUCUD. 

BY BOBXBT J. ALEY, INDIANA UNIVBBSITY, BLOOMINGTON, IND. 

Fob more than two thousand years Euclid has held almost un- 
disputed sway in the field of synthetic geometry. So strong a 
hold has it on school men that few American colleges dare offer 
anything else to freshmen. Is this because of tradition, or is 
there something in Euclid that makes it intrinsically better than 
anything mathematics has produced in modem times? To say 
that it holds its place merely because of tradition would probably 
be too severe a criticism, and would certainly call forth vigorous 
protest from its friends and defenders. To say that the wonder- 
ful advance in geometrical science in the last two hundred years 
has given us nothing superior to Euclid would be a doubtful 
statement, and almost an insult to the labors of such men as 
Monge, Poncelet, Carnot, Steiner, Von Staudt, and Cremona. 
No other branch of mathematics clings so tenaciously to that 
which is old, as geometry. In analysis, phjsics, mechanics, as- 
tronomy, everywhere but in geometry, the results and methods of 
modem thought are freely used, and no one doubts the propriety 
of their use. Why not take advantage of the same advances in 
geometry ? 

I have no quarrel with Euclid. It has been and is still a great 
factor in education. The severe training it gives in logical, clear 
thinking would be hard to equal. No doubt every student leaves 
Euclid with his mental powers greatly strengthened, and with in- 
crea8)?d ability to grapple with other studies and with the practi- 
cal problems of life. Considered as to its educational value, but 
few objections can be urged against it. Mathematically consid* 
ered, there are many things in favor of the modern synthetic 
geometry. Euclid is far more nearly a. tw^lv^^ <5s«jl Nrjsbsj.'^^^b^ 's^ 
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matheinatios. That a studeni succeeds well in Euclid does not 
mrgae Ihat he will be a mathematician or even a lover of mathe- 
matics. Every teacher of experience knows how often his hopes, 
built on success in Euclid, have been dashed to the ground when 
the pupil began analysis. Euclid gives no hint of the mathe- 
matics which is to follow, and hence does not peem to fit in as an 
integral part of the science. Many of the proofs are long and 
tedious, with no hint whatever as to the method by which they 
were originated. The traditional limitations surrounding Euclid 
narrow the field of wo^k by excluding almost all other mathe- 
matics, and thus must necessarily reach results that are special. 
The student who wishes to go on in mathematics tinds himself 
almost totally unprepared for the next step. 

Modem synthetic geometry meets all these criticisms. It is 
thoroughly mathematical, and the student who succeeds in it is 
assured of success in any branch of the science that he may under- 
take. Its steps are all logical, but logic is not emphasized as the 
end to be attained. It is constantly whetting the student's desire 
for mathematical study by giving him hints of that which is to 
follow. It also prepares thoroughly for trigonometry and analyti- 
cal geometry. It is surrounded by no traditions, and so is free to 
use everything that serves its purpose. Its proofs are simple and 
direct, its results broad and general. Its symbolism and nomen- 
clature are in harmony with mathematical science, and are at 
least two thousand years in advance of Euclid. It has a great 
fascination for the student, and classes are invariably enthusiastic 
over it. This year, as an experiment, one division of the fresh- 
man class in Indiana University studies the modem synthetic 
geometry, while the other divisions take Euclid. The modem 
synthetic class is by far the most enthusiastic, and gives strong 
evidence of the more rapid mental development. 

The student who reads modern mathematical works must know 
the modem synthetic geometry. Modern writers appreciate its 
power, and use it freely. It is to be hoped that our American 
flchools will give more attention to it. From a mathematical 
standpoint it is certainly desirable that it may soon entirely re- 
place Euclid. The admirable elementary text-books of Dupuisof 
Toronto, Smith of Missouri, and Halsted of Texas, which have 
recently appeared, prove that the subject is growing in interest, 
and also make its general introduction more easy. 



WEIGHTS AND MEASURES IN ENGLAND VERSUS THE 
DECIMAL AND MtTRlC SYSTEMS. 

BT J. JAMES COUSINS, ALLERTON PARK, CBAPIL ALLVRTON, NEAR 

LEEDS, ENGLAND. 

It is impossible for a comparatively new country like America 
to conceive the mode by which the English conduct their internal 
commerce, and the difficulties which exist in trading not only 
with foreigners but between the different portions of the United 
Kingdom, owing to the versatility of the weights and measures 
used in conducting her business, the different values of the varied 
denominations within the United Kingdom, and the many quan- 
tities represented by the same denominations when applied to 
articles of daily commerce. 

If the ingenuity of man had been strained to the utmost to in- 
troduce a system of weights and measures calculated to throw 
difficulties in the way of commercial progress, to perfect a system 
that no one man has thoroughly mastered, and to place irritating 
obstacles in the path of education of both pupil and teacher, that 
end has been thoroughly attained, and, strange to say, it is the 
system pursued in the educational establishments throughout the 
kingdom at the close of this nineteenth century, although most 
of the colonies have set the Mother Country a better example. 

Can anything be more absurd than the following ? We sell 
"* pickled cod" by "the barrel," "trawled cod" so much 
^< each," whilst *< large hooked cod" are sold by '* the score," and 
''crimped cod " ' -per pound," shrimps by " the stone.*' soles by 
** the pair," Dutch smelts by '' the basket," and English smelts by 
** the hundred." 

This is the BillingBgate system, but at Grimsl^ (another im- 



portant fish market) quite a different style of weights and meas- 
ures is made use of, and the sale of fish is very much by «*the 
box "and "the last." 

A customer once asked a Qrimsby fish salesman to let him have 
a stone of oysters, the reply was " We don*t sell oysters by weight, 
we sell them by measure." ''Then let me have a yard," said 
the buyer. Butter in Ireland is sold by "the cask "and *'the 
firkin ;" in England by '* the pound " of 16 ounces, by " the roll" 
of 24: ounces, '* the stone," and the " hundred- weight," which is 
not 100 pounds but 112 pounds. 

Analyzing the quantities of the various denominations only 
makes confusion doubly confounded. 

What Is a " load?" A load of vtraw is 1296 pounds, a load of 
old hay is 2016 pounds, and a load of new hay 2160 pounds; but 
my tables do not tell me at what age hay becomes old. 

What is a *' firkin ? *' A firkin of butter is 56 pounds, a firkin 
of soap 64 pounds, and a firkin of raisins 112 pounds. A " hogs- 
head " of beer is 54 gallons, but a ** hogshead " of wine is 68 gal- 
lons, a pipe of Marsala wine is 93 gallons, of Madeira 92 gallons, 
of Bucellas 117 gallons, a pipe of port 108 gallons, and a pipe of 
Teneriffe 100 gallons. Again, what is a stone? A " stone" 
weight of a living man is 14 pounds, but a " stone" weight of a 
dead ox is 8 pounds, a stone of cheese is 16 pounds, of glass 5 
pounds, of hemp 82 pounds, a stone of fiax at Belfast is 16| 
pounds, but at Downpatrick 24 pounds, while a hundred-weight 
of pork is 8 pounds heavier at Belfast than it is at Cork — another 
injustice to Ireland. 

England is slow to adopt new principles, but as more than 400 
millions of people are using the metric system, purely it is time 
she look a step in that direction, a hint that prot>ably may not be 
thrown away upon the grand American Republic. 

In cataloguing the above absurdities of English measurement, I 
must not omit to inform you what quantities a barrel represents. 
A " barrel' 'of beef is 200 pounds; butter, 224 pounds; fiour, 196 
pounds; gunpowder, 100 pounds; soft soap, 256 pounds; beer, 86 
gallons; tar, 26^ gallons; whilst a barrel of herrings is 500 her- 
rings. 

One example of the comparative merits of the existing system 
with the decimal system will suffice. 

Reduce 987,654,821 inches into leagues. To arrive at this we 
mut>t divide these figures by 12 to get them into feet, then divide 
the product by 8 to make yards of them, next by 5i to find the 
number of poles, another division of the product by 40 exhibits 
the furlongs, then if the brain will stand it, for we have decimals 
in the quotient, we must divide by 8, which gives us the miles, 
and lastly by 8 to furnish the leagues, quid erat demonstrandum; 
and, if we have made no mistake, we have arrived at a satisfac- 
tory result. 

To attain the same end by the decimal system, allowing the 
same number of denominations buteach a decimal, no calculation 
is necessary, no sums to work out, but as there are six denomi- 
nations, place the pointer on the left-hand side of the 6, the fig- 
ures on the left of the pointer, viz., 987, show the number of 
leagues, whilst the figures on the right of the pointer furnish the 
fractions of a league, viz., 6 miles, 6 furlongs, 4 poles, 8 yards, % 
feet, and 1 inch. 

Yet, can it be believed? the old system is taught in every school 

in England, and the cruelty infiicted upon the brains and the 

temper of the young, to say nothing of the loss of time and the 

cost, cannot fail to lodge a grave responsibility upon the legislature 

which permits such a condition of things to exist. 
Not. 4. 



A CHEAP FORM OF BOX FOR MICROSCOPE SLIDES. 

BY GXOROE P. MERRILL. 

Presumably no one ever started out with making a collecticm 
of slides for the microscope but has wrestled long with the problem 
as to how they may best be taken care of. In the administrative 
work of this department the problem early became a serious one. 
For its satisfactory solution I am indebted to my brother, L. H« 
Merrill, then assisting me. 
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As it happened, we had in stock a namber of paste-board boxes 
some 0S millimeterB wide, 148 millimetsn lon^, and 4S millimeten 
deep, all ioaide measurements. The dimenaioiu of our standard 
slide are 48 x S8 raiUlmeters. Bj means of two wooden parti- 
tions, some 8 millimeters thick, mnning lengthwise, each box was 
divided into three equal compartmeDts, the partitions being held 
in place by glne reinforced bj two small tacks at each end. 
Heavy Manilla wrapping paper, such as we also had in stock, was 
then cnt into strips 26 millimeten wide and as long as the sheet 
of paper would allow, in this case about 7 feet. These stripe 
iTsre then bent into a series of folds, as shown in the accompany* 
ing illustration, the apices being rounded, not pinched flat. If 
carefully done, the folds when crowded gently together act as a 
spring. Two of these folded stripe were then placed lengthwise 
in each compartment, and the slides introduced, standing on end, 
between the folds at the top. A box as thus prepared readily 
holds three rows of 50 slides in a row, or ISO altogether. 

Each slide is separated from its neighbor in the same row by a 
double thickness of Manilla paper, which, owing to its manner of 
folding, acts as a spring, and avoids all possible danger of break- 
age. When all the compartments are filled, the space between 
the tope of the slides in any row is but about 3 millimeters ; but 
there is, nevertheless, no difBculty in removing a slide or in 
getting at it to read the label without removal, since, owing to 
the yielding nature of the paper, the tops may be readily drawn 
apart. In Ihis respect the box offers a great advantage over 




those with rigid wooden compartments, such as are commonly 
In use. The first box was made merely as an experiment. It 
ptored so satisfactory that, for the time being at lea*t, it ie the 
form adopted for storing the several thousand elides forming the 
museum collections. 

I have attempted to show the arrangement as above described 
in the accompanying drawing. In reality the elides are held 
much more firmly than Indicated, since the paper bulges and 
comes against both the front and back of the slides, the full 
length of the fold, instead of merely at the bottom. It will very 
likely strike the reader that a better material than paper might 
be found. I can only stete that after considerable experimenting 
the paper was, all things considered, found most satisfactory. 

DftpertoVDt ot Oeoloni U. 8. NUlonal MuMum, WttOagtoa, D.C. 



aPONTANEODS COMBUSTION IN MINES.' 

t Aaifou) LuproM. TOEKsanui ooixaoi, i^ians, 



The lecturer remarked that most of the difficulties of a mine 

«ould Ie overcome in certein well-known ways: water could 

iLised by pum ping-engines; gas carried away by ventilation, 

the danger obviated hy safety lamps; but spontaneous com- 

ion, in aome cases, could not be prevented, and, when once 

tieguti. could not always be stopped, except by filling the pit with 

insiT of s iKturs oa UM lOUi ot OotolMr last, si 
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Spontaneous ignition of coal was well known to ship-owDers 
and insurance companies, large cargoes of coal being especially 
liable to take fire upon long journeys. In the same way, a great 
heap of coal on the surface was liable to take Are, especially If it 
was small coal or slack. For that reason it was necessary in 
staring slack not to have the heaps too wide or deep. A heap ten 
feet deep might not fire, while a heap twenty feet deep of the 
same coal would be very liatde to fire. A small heap of slack 
laid against the outside of a boiler-flue or steam-pipe would proba- 
bly take Hre in a short time. Heaps of slack and broken ooal 
left in the mine were very liable to take fire, and much smallar 
quantities would fire in the mine than on the surface, because 
it was warmer underground, and the superincumbent strMa 
upon the slack and broken coal prevent the heat from es- 
caping. Spontaneous ignition was very frequent in the thick 
coal-miles of South StsfFord shire, Warwickshire, and Leicester- 
shire, and it was necessary that these pits should be watched 
every hour of the day and night lest a fire, having broken out, 
should obtain the mastery before it was discovered. If a Are was 
detected whilst yet smouldering, the heat«d material 1> dug out 
if possible and the place filled with sand. Sometimes the fire was 
extinguished by pumping water onto it. In some mines water 
was laid on at a high pressure for the purpose of throwing jets of 
water onto any fire that may occur. It was usual, however, in 
mines liable to spontaneous combustion, te separate the district 
containing the waste heaps of slsck or broken coal from the rest 
of the mine by means of walls or dams of brick and clay and 
sand, so that the smouldering fire, producing carbonic acid gas, 
extinguishes itself by its own smoke. Bometimes on apparently 
solid mass of coal took fire. In this case the apparently solid coal 
has been cracked and crushed, and air has been able to enter Into 
the cracks to support combustion. In mioee liable to this species 
of accident, the manager has a very anxious time, and his deputies 
must unceasinely patrol the pit. Sometimes it was impossible to 
isolate a fire, owing to air drawing through cracks in the pillars 
of coal surrounding the fire, and the men were beaten back by 
the flames, and had to abandon the mine. The shafts were then 
partially filled and covered so as to exclude the air, and in the 
course of three or four months it generally happened that the fire 
wasextinguisbed. 

The cause of these fires was perbaps not entirely explained. 
It used to be supposed that the decomposition of the sulphuret of 
iron, called iron pyrite*. produced heat sufficient. This idea was, 
howevt^r, now abandoned by the leading chemiste who had studied 
the question. Sir Frederick Abel and Dr. Percy, in a report to 
the Hnyal Commission in 1875 on the '' Spontaneous Combustion 
of Coal in Ships," suifgestcd the decompOBition of the coal as the 
probable cause. Proressor Vivian B. Lewes, in 1892, contributed 
a paper to the Society of Arte, in which he stated, as the result of 
the work of Richters and himself, that newly-cut coal would 
absorb oxygen to the extent, in some cases, of three times its own 
volume. This oxygen produced a kind of slow combustion, and, 
where the beat could not escape, the temperature of the mine was 
raised te that of 800° to 900° F., and at this temperature, if there 
was any air near to the coal, It would take flre. 

There were only two ways, apparently, of preventing this spon- 
taneous combustion. One was to cool the heap by ventilation. 
But the ventilation to be efficient must be equal to that of a ooal- 
hsap on the surface, and it was known that a heap of small coal 
twenty feet thick and thirty or forty feet wide was very liable to 
take firs ; therefore, if the heap of coal in a mine was to be cooled 
by ventilation, the ventilating roads would have to be not much 
more than fifteen feet apart, and a cool current of air through 
each. This, as a general rule, was impracticable; and therefore, 
as a general rule, the prevention of spontaneous ignition by ven- 
tilation was impracticable. The other method was to exclude the 
air from the mass of coal that was liable to flre by means of walla 
of soft clay or by walls of brick and mortar and sand, or solid 
pillars of coal. The portion of the mine so walled off might get 
very hot, raising the temperature of the mine ten or twenty d^ 
grees above the normal temperature of the earth ; but it oonld not 
Uke flre if the air was excluded. 
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THE PEDIGREE OF THE LETTER Y. 

BT CANON ISAAC TAYLOR, LITT.D., YORK. ENGLAND. 

It is commonly asserted that our letter y is the lineal descendant 
of the Roman Y, which in the time of Cicero was borrowed from 
the Greek alphabet to represent upsilon in the transliteration of 
Greek names. This, however, is a mistake, as will be seen by 
tracing the history of the letter. It is only when y is used, as the 
Romans used it, as a vowel to transliterate up»ilon in loan-words 
(either direct from the Greek or indirectly through Latin or 
French), such as hyperbola^ hydrostatics, hypocrite, tyrant, or 
myrtle, that our y represents the Roman Y and the Greek upsilon. 
In the great majority of cases the English y i&& semi-consonant 
corresponding in value to the Continental j\ as in young, yea, 
year, Yenisei, Yakut, which in German are spelt jung, ja, jahr, 
Jenisei, Jakut, Along with the other Roman letters, the letter 
Y was adopted by the An^Elo-Saxons from the Latin alphabet, with 
a value approximating to that of i, and hence the y in Anglo Saxon 
words has usually become i in modern English, or has lapsed 
into the neutral vowel, as in the words, fyr, fyst, hyd, hyf, brycg, 
ynce, hyll, flyht, yfel, and wyrm, which are now written fire, 
fist, hide, hive, bridge, inch, hill, flight, evil, and u^orm. In fact, 
there is not a single lineal descendant of the Anglo-Saxon y now 
in existence. The letter y in modern English words is. curiously 
enough, not a ^ at all, but a lineal descendant of the Anglo- 
Saxon g, which was the Roman G, evolved by the Romans out of 
an earlier 0. This Anglo Saxon g split into two sounds, retaining 
the old hard sound before or after the back vowels a, o, and u, as 
in go, dog, gold, gum, while before or after the front vowels e and 
i it weakened into a palatal semi- vowel ; the words ge^ gese, gea, 
git, and gear, becoming ye, yes, yea, yet, and year. A symbol 
which has acquired two values is frequently differentiated into two 
forms, thus i and j, u and v have come to denote respectively the 
vocalic and semi-consonantal sounds of the same primitive symbol. 
This happened with the values of g. The Anglo Saxon form 3 
came to be appropriated for the weakened sound, and the Caro- 
line or Continental form g was used for the original stopped 
sound. In Middle English MSS., we have the two forms side by 
side, written 3 and g. At the time of the invention of printing, 
this weakened g, written 3 , had become almost identical in form 
with y, and accordingly printers used y to express it, while in 
Scotland a 2r in black letter ( 3 ) was used for the weakened g, and 
in old Scotch books we fine yet printed as zit, and year as zeir^ 
not that these words were pronounced with a z, but z was used 



for 3 f as 1^ was in Elngland ; just we write viz for videticet^ where 
the z is not the sibilant, but merely an old ligature for et, videlicet 
being formerly written videlicZ, in the same way as libet was 
written libZ . So also the final y, so common in English words, 
is really the descendant of the final ig, equally common in Anglo- 
Saxon ; many, busy, any, greedy, silly, honey, holy, and day being 
the Anglo- Saxon words manig, bysig, cenig, grcedig, scelig, honigt 
halig, and dceg. This final {^ is so common a termination in 
English that, owing to analogy, it has replaced the old tenninatioD 
ie in other words, as in academy, anatomy, JiomUy, and irony, 
where it represents the Greek ia, or in jolly and tardy, where it 
represents the French if. In by and my it has been introduced 
from analogy with words such as dry, fly. sky, where the y is 
really the weakened g. It will be objected that in certain words, 
such as *' young** and "yard,*' an Anglo-Saxon g has become p 
before back vowels, but this fact is really only a confirmation of 
the rule, as in such cases the front vowel which modified the g 
has. been lost, ''young" being from the Anglo-Saxon geong, and 
"yard *' from geard. 

In the neo-Latin languages the same weakening of g before 
front vowels took place, but duplicate forms of the letter not 
being available to denote the two sounds, g represents both sounds, 
as in the case of the Italial words gente and gaUo, or the French 
g4ant and g^f, or else the g was replaced by j, as in jbutr, from 
the Latin gaudere. 



INSTINCT. 



BY C. F. AKERY. 



It is now universally recognized that animals possess intelli- 
gence. The evidences on this head are too patent for dispute; 
but, like the guinea of the Primrose girls, it is supposed to be em- 
ployed only in extraordinary emergencies. All the text-books on 
comparative psychology assume that all the ordinary pursuits of 
animals are instinctive, by which is implied automatic and me- 
chanical; but whether instincts are to be regarded as impulses or 
as guides to action, or whether the activities are themselves in- 
stincts, is nowhere clearly defined in the text-books I have con- 
sulted. I purpose, in the present paper, to define the nature of 
instinct, and to indicate its place and the importance of its func- 
tions in the general economy of animal life. 

The only satisfactory course of procedure is, first to collect and 
array the facts, and as man himself presents abundant illustra- 
tion of all the psychological activities exercised in the animal 
kingdom, we cannot do better than examine the facts and study 
the nature and functions of instinct as exemplified in our own 
persons. 

What then is instinct ? 

All the functions of the human organism and all the activities 
of life are classifiable under three heads — the mechanical, the re- 
flex, and the intelligent. 

The mechanical are the fundamental continuous processes of 
digestion, assimilation, circulation, secretion, and respiration. 
All these processes are performed unconsciously and involuntarily 
excepting respiration, which is performed sub- consciously and i» 
to a small extent under the control of the will. 

The reflex activities are automatic responses of the neuro-mus- 
cular organism to the stimulus sensations. They begin and end 
in the organism. In man, as in other animals, they are due to 
secretions in the system, to contact with external objects, or to 
special periodical or occasional conditions of the organism. They 
are all performed consciously by man, and are all susceptible of 
being brought more or less under the control of the will. The 
most common reflex activities are laughing, crying, sucking, 
masticating, swallowing, voiding the foeces and urine, coughing, 
sneezing, withdrawal from contact with objects, purposeless 
bodily exercise, etc. Laughing and crying may result from sen* 
sation, but they are sometimes reflex activities of the brain, origi- 
nating in ideas. 

Intelligent activities result from the perception of objects, their 
properties, and relations. Every effort for adjustment of the or- 
ganism to external conditions apprehended through the senses iB 
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intelligent. Touch is the conDectiog link between sensation and 
sense. 

Instincts are not activities, but impulses to action. They are 
due to the sensations being transmitted from their several local 
seats to the brain, where they present themselves as cravings, 
desires, appetites, imperatively calling for relief. They prompt to 
two classes of activities, those which can be performed by reflex 
action of the organism, and those which require the adoption of 
intelligent means for their satisfaction. Hunger is a type of the 
latter, the impulse to void the foeces and urine may be taken as a 
type of the former. Among the most important instincts are the 
craving for food, the sexual, and the maternal instincts. 

Instinct impels to action, but does not guide to its performance. 
It appeals to the mind like a squalling infant to its parents. If 
reflex action will appease it, it is simply a function of the will ; 
if intelligent measures are required, it is the function of the intel- 
lect to adopt (hem. I may emphasize here, as bearing on what I 
shall urge later, that the moat important instincts originate in the 
local action of proper secretions, as the contents of stomach and 
bladder, the gastric juice, the spermatorrhoeal and* lacteal secre- 
tions, etc., all provoking impulses essential to the preservation 
of the individual and the species; and no less important to man's 
intellectual development is the impulse to purposeless activity 
generated by the waste particles of the tissues on their way to the 
skin. Every psychological phenomenon has its physical basis, a 
self evident proposition occasionally lost sight of in the discus- 
sion of instinct. 

Up to this point it will be generally admitted that the verte- 
brate animals and higher insects are physiologically and psycho- 
logically close counterparts of man. the one essential difiference 
heing that their perceptions are all limited in range, while man's 
perceptions embrace the universe. The distinction appears to 
arise when we approach the subject of the inherited perceptions 
and working capacities. Many of the lower animals exhibit spe- 
cial inherited capacity involving clear perceptions such as man 
rarely exhibits without experience or instruction; and by almost 
common consent these special capacities and perceptions, although 
recognizffdly the inheritance of the active inteUigence of the spe- 
cies, arecla8!»ed as ** instincts." The classification which groups 
these psychological phenomena with impulses generated by secre- 
tions, is hardly a scientific one. Moreover, the accepted theory 
assumes that the species of so-called mental automatism exhib- 
ited, implies less intelligence than was displayed by the early 
parents of the stock in reaching the attained level of capacity, a 
view certainly not borne out by any degeneration of the brain; 
and, last, the advocates of the theory appear entirely to forget 
how much dexterity of brain and hand man has acquired by 
heredity. But before entering on this subject I want to make a 
few remarks on the function and importance of instinct in the 
economy of life. 

Instinct is the schoolmaster of the intellect. Primitive man, 
looking around on his environment, would hardly have acquired a 
single perception of the properties and relations of objects, unless 
spurred to investigation by his instincts. The instinctive craving 
for daily food spurred his faculties to the discrimination of 
all the food substances presented to his senses. He soon acquired 
familiarity with the characters of every fruit, grain, root, etc., 
capable of ap|)easing his hunger, and with the characters and 
habits of all living creatures around him. In these matters he 
was fairly rivalled by the low*er animals which, prompted by the 
same instinct of hunger and sense of danger, had their perceptive 
faculties equally aroused to the character of every thing that 
could be used as food by them, or that imperilled their lives. 
Man's hand was the wonderful organ which soon raised him 
above the intellectual level of the beasts; this, too, would have 
been useless to him but for the impulse to purposeless activity 
which besets him from childhood. Subject to this instinct be 
was, in common with bis less-gifted fellow-creatures, under the 
imperative necessity of exercising every set of muscles and testing 
every organ in every direction of which it was capable of being 
used. In these exercises man at once became a being apart, by 
virtue of his hand. He was impelled to lay hold of every thing 
he saw, within the compass of his grasp, and whatever he laid 



hold of aroused his perception of its properties. He hurled 8tone» 
and wielded sticks, revelling in the mere enjoyment of his powers^ 
until gradually he acquired that experience of the properties of 
sticks and stones which suggested their application to the ever- 
present necessity of providing food. It must not be supposed 
that be advanced to a single idea without experience. He must 
have experienced the force of a blow from stick or stone, perhaps 
many times, before he conceived the idea of utilizing them sxk 
weapons of offence or defence. Once started on his path of 
progress, his daily experience constantly added to his stock of 
perceptions of the properties, and later of the possible uses, tor 
which he could apply me objects he actually handled. There 
came a time in the progress of the race when man learned to» 
reason from the known to the unknown, but primitive man wa» 
slow in developing this faculty. As regards every thing which af- 
fects their personal preservation and food supply, all the evidences 
point to the conclusion that the perceptions and reasoning powers) 
of other animals are as keen and sure as savage man's; but, want- 
ing the hand and the accompanying wider range of perceptions^ 
their progress was limited to a narrower field. Only one mam- 
mal, the beaver, has developed a high constructive capacity- 
Why is this ? 

Remembering what was above said about instincts originating 
in secretions, it suggests itself that the castor of the beaver may^ 
possibly furnish a special impulse to activity in a prescribed di- 
rection, but this is not necessary to explain the dam- and castle- 
building talent of the beaver. The materials used in construction 
were the waste products of his food which he had to manipulate* 
under conditions which compelled his attention to such of their 
properties as he utilizes. By taking them to the mouth of hifr- 
hole, and floating them off when the water was low, he dammed 
the stream and raised the water to his hole. In arranging theo^ 
about his hole to make room temporarily, his perceptions were 
trained in the direction of castle-building. Given the beavera 
primitive habits and the suitable environment, the direction of 
his evolution was as much a matter of constitutional necessity afr 
man's. Fewer faculties were called into requisition in his case^ 
but these concentrated on special labors attained greater naturab 
facility of application, this added facility becoming in time con- 
stitutional in the species. 

The wonderful constructive powers of insects have been devel- 
oped subject to the same law, but for the most part these crea- 
tures enjoy special facilities for the development of their special: 
capacities. They not only have special instincts due to speciaL 
secretions, but in these secretions they have the materials of con- 
struction. The thread of the spider and silkworm, the wax of 
the bee, the viscid, and other special secretions of a hundred 
other insects, are all materials which would not excite their atten- 
tion if they existed apart from themselves, but being under the- 
daily necessity of manipulating them and being under a constitu- 
tional necessity of manipulating them in certain ways deter-^ 
mined by the structure of their brain and manipulating or- 
gans, the species is forced to a perception of the uses they sub- 
serve, and are educated by experience to the point of engaging 
in their manipulation intelligently and with design. And just 
as the hand has played an important part in the evolution of 
man's intellectual faculties, so have the special secretions and 
special organs of insects necessarily produced like results. Their 
field of performance is limited in direction, but within their pre- 
scribed limits it is not unreasonable to suppose that they surpasS' 
man in the clearness of their perceptions. Within the field of 
their special activities they do not reason, they know. They 
reason only in emergencies. 

This brings us to the final point and apparently vast distinctioib 
between the achievements of men and insects; and the arguments- 
which apply here will hold good in considering the special apti- 
tudes of creatures in other classes. The insects have inherited 
aptitudes for performing their special tasks without experience or 
instruction, ergo, it is argued, they are automatic, instinctive. 

First with regard to the term instinctive, let us repeat bere^ 
the impulses generated by their special secretions prompt in aU 
cases to the voidance of these secretions, but they go no further^ 
the application of the voided material or its mixture into mortar 
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as with the white ant and mud-wasp are the results of intelligent 
oheerration and experience. 

But it has become automatic I Brain and manipulating organs 
fulfil their allotted task without experience and instruction ! 

Here the parallelism with man is certainly no longer perfect; 
there is a divergence, but a divergence due only to the same laws 
acting on two sets of modified conditions. Man has developed by 
radiation in ever-widening circles and is still in course of an all- 
round development. The insect has developed along a narrow 
line and has reached the limit of his capacity, but that limit sur- 
fiasBes man's utmost attainments, both in clearness of perception 
without intellectual effort, and in facilny of execution. The 
Imowledge and capacity of execution gained by observation and 
experience have become constitutional. Man, in spite of the 
^reat breadth of his intellectual range, does occasionally reach 
-something like the inherited clearness of perception and facility 
of execution of the insect, at special points of the circle; as, for 
•example, in the inherited musical powers of a Mozart and other 
born composers, who have been capable of composing as auto- 
matically as the bee makes its cell ; and I assume for both a 
-similar intelleclual gratification in the exercise of their powers. 
Look again at the bom arithmeticians and mathematicians; or, 
again, at the achievements of a Siemens. Does any one suppose 
that these involve the intellectual labor performed by the average 
tyro struggling to overcome some petty difficulty? Great results 
have unquestionably been achieved by enforced attention and 
patient labor, but the greatest achievements arise by unconscious 
refiex action of the brain to the stimulus of inherited memories 
which evolves the idea before it even rises into consciousness. It 
is precisely this clearness of perception and facility of execution, 
recognized as genius in man, which characterize the special labors 
of insects and other of the lower animals in their special narrow 
fields. Further, all naturalists who have given close study to the 
hymenoptera, for instance, will, I think, support me in the con- 
olusion that the automatic facility displayed in their special tasks 
is accompanied with intellectual resources which enable them to 
deal iutelligently with emergencies which may arise in the course 
of their performance. 

We may find a still closer parallelism between man and the 
lower animals in the matter both of inherited perceptions and 
•capacities of performance on a lower intellectual plane, which 
being part of every man's experience, the relation of inherited to 
acquired ability will be the more readily appreciated. Every 
ohild knows intuitively that an apple is good to eat. On this 
point his perceptions are clear, bis convictions not to be shaken. 
This is a familiar instance of inherited perception or brain 
tnemory. In fighting we have an illustration of muscle- memory. 
A fistic encounter calls forth as diversified and complicated a 
.series of activities as almost any species of manual labor, but a 
ten-yearold boy of fighting stock will stand up to his first fight 
and play his part with a skill and address and promptitude such 
as he could not acquire in any industrial pursuit without consid- 
•erable training. 

These are only particular illustrations of a well-known general 
4a w. Any muscular or mental labor long persisted in is attended 
with a facility of execution which in time becomes constitutional 
in the race. Man is immeasurably removed from the lower ani- 
mals by his wider range of perceptions and capacities, but we 
oannot form a better idea of the intellectual status of the lower 
animals, within their narrow limits, than by speculating on a fu- 
ture ideal stage of human evolution, when every child bom into 
ihe world will, as his intellect unfolds, display, without instruc- 
tion, the mathematical genius of a Euclid, the musical powers of 
a Mozart, the logical powers of a Bacon, and the comprehension 
of character of a Shakespeare. 



THE DATE OF THE LAST GLACIAL EPOCH. 

BY MAJOB-aSN£RAL I. C. OOWXLL, WINUSOB, BNOLAND. 

Now that the untiring labors and vast research of such men as 
Professors Wright, Prestwich, and Emerson, Dr. Andrews, and 
3fes8rs. Gilbert and D. Mackintosh have resulted in such remarka- 



ble coincidences as to the period of the termination of the last gladal 
epoch, EIngland, as America, may well be congratulated upon 
such achievements by their men of science in that intensely inter- 
esting 6eld of enquiry ; but our satisfaction would be far from 
complete if we did not find confirmation of these results in those 
of astronomical discovery, which give evidence of that perfect 
harmony which has so long been sought for in vain by astronomers 
and geologists and by all those who have awaited the revelation 
which unquestioned facts have at last disclosed. These are to be 
found in the beautiful discovery of Major- Gcmeral Drayson of the 
Royal Artillery (formerly professor of astronomy at the Royal 
Military Academy at Woolwich) of the second rotation of the 
earth, whose works, entitled <* 80,000 Years of the Earth's Fast 
History '* and '* Untrodden Ground in Astronomy and Geology** 
(published by Chapman & Hall and by Paul, TrQbner & Co. of 
London), afford the most striking testimony to the accuracy of the 
calculations of the gentlemen referred to. 

In so short a notice as this it is only possible to give a general 
outline of the discovery, which has occupied nearly thirty years 
for its full development, resulting in the discovery that the glacial 
period, or, more properly speaking, periods, occupy about 20,000 
years, whilst the last terminated about 6,000 years ago. This, 
however, is but one of the results of the discovery. 

The earth has three principal movements, the first being its 
daily rotation, the second the annual revolution of the earth round 
the sun, and the third a slow second rotation of the earth which 
causes the half axes of daily rotation to trace cones during a period 
of about 81,600 years. 

The second rotation, more accurately defined, consists in the 
pole of the heavens describing a circle round a point, which is 
ascertained to be situated six degrees distant from the pole of the 
ecliptic, having a right ascension of 270 degrees, and at an angu- 
lar distance from the pole of the heavens of 29^ 25' 47^ this angle 
depending upon the position of the centre of gravity of the earth, 
the earth being considered as a gyrating sphere, and so following 
the ordinary laws of gj ration. 

The two semi* axes of the earth by this movement describe cones, 
having their apices at the centre of gravity, which in the case of 
the earth nearly corresponds to the centre of the sphere. From 
the knowledge of this law, and from these data, the polar distance 
of a star can be at once calculated for more than a hundred years 
from one observation only, and to the' decimal of a second of an 
arc, a result which hitherto could only be attained by constant 
observation and laborious calculations by the method adopted by 
astronomers in ignorance of the properties of this rotation. 

The obliquity of the ecliptic can be ascertained for any time 
during the revolution of the poles, which are calculated to occupy 
81,682 years in completing the circle. Hitherto the time supposed 
for the completion of this conical motion was about 25,000 years, 
during which period scarcely any variation occurred — so it was 
asserted — in the extent of the Arctic circles and tropics. 

By a knowledge of the second rotation it is proved that a varia- 
tion of twelve degrees in the extent of the Arctic Circle and 
tropics occurred not later than 18,500 B.C. The procession of the 
equinoxes is ascertained to be the result of this second rotation, 
and due to no other cause ; and the rate of procession can be ascer- 
tained at any time, this, it may be mentioned, being proportionate 
to the sine of the obliquity of the ecliptic at the time indicated, 
in its every- varying amount from the minimum of 28** 25 ' 47^ to 
the maximum of 85° 25' 47*. 

With such a difference, it follows that at the height of the 
glacial period — that is, when the obliquity attains to 85° 25' 
47* — the Arctic Circle will have crept down towards the equator 
in both hemispheres twelve degrees, which will thus cause the 
tropics to extend to the same amount towards the poles, and so 
extend the tropical zone from Cape Hatteras to the River Plate. 

Under such conditions the human mind fails to conceive the 
vast changes which must be brought about during every six 
months from the mighty floods caused by the intense summer 
heat and the intense cold of the Arctic winter, alternating with 
each other. 

It is to such changes of temperature that we find the remains 
of Arctic and tropical animals imbedded together in the same 
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drift in their migrations towards those latitudes which their 
natures demanded, and so must man move in accordance with 
the necessities of the time as regards temperature and its conse- 
quences. 

It is calculated that we are ahout 408 years distant from the 
time when the pole of the heavens in its revolution, the pole of 
the ecliptic, and that of the second rotation will be in the same 
colure — that is, in the year 2205 A.D. ; and then the least differ- 
ences in temperature between summer and winter will be ex- 
perienced. From thai time forward this difference will increase, 
and about 6,000 years later — or about the year 8800 A.D. — the 
earth will enter upon the next glacial period, and attain its great- 
est severity about the year 18,186 of our era; that is, when one 
half -re volution of the pole, occupying 10,841 years, will have been 
completed from the point indicated, of the pole and two centres 
being in the same colure. 

The evidences of geology now attest the accuracy of this dis- 
covery, though twenty years later than it was discovered by this 
astronomer. Herschel, in his *< Outlines of Astronomy," described 
the movement of the pole as describing a circle round the pole of 
the ecliptic as a centre and at a uniform distance from it of 28^ 
28', though in another article he admitted a decrease of obliquity 
of 48' per century ; and these two contradictory assertions appear 
to have been copied or misunderstood by astronomers and mathe- 
maticians for more than a hundred years. Twenty-five years 
ago General Drayson pointed out the error, but no attention was 
paid to this. Now, however, all who look for the truth will re- 
ceive a fresh impetus to independent enquiry, and signs of a 
change are already appearing which nothing can arrest, sub- 
stantiated as his calculations are by the observations of the last 
2,000 years. 

In concluding these remarks, it may be observed that the axis 
of the planet Uranus very nearly coincides with the plane of its 
orbit, which varies only about 46' from that of the earth, and 
astronomers, observing that its satellites moved in a contrary 
direction to that of the other planets, assumed that the satellites 
of Uranus ** moved in opposition;*' but General Drayson pointed 
out that this was not the case, and explained that it depended 
upon which pole of the planet was turned toward the earth which 
way the satellites would appear to revolve, whilst their real mo- 
tion round the planet was not in opposition, but in conformity 
with the law that all satellites move round their primaries in the 
same direction. 

It is possibi*^ that this discovery has never been suitably ac- 
knowledged by any scientific society, but in a work published in 
1862. viz., ** Common Sights in the Heavens,*' General Drayson, 
at pages 172 to 175, pointed out that former writers on astronomy 
had been in error in attributing to the satellites of Uranus a move- 
ment different from that of any others in the system. His geo- 
metrical proof of this fact is very simple, and it seems surpris- 
ing, when we see the solution of the mystery, that writer after 
writer on astronomy should have copied each others* mistakes for 
more than seventy years. 

Lastly, it is to be hoped that the discoverer of the second rota- 
tion may live to see the triumph which be has achieved universally 
admitted by all true lovers of (<cience. 



ALABAMA BAUXITE. » 

BT HXNBT MCCALIJBY, UNIYERSrrT, ALA. 

Bauxite was fir^t discovered in Alabama in 1889. The first 
discovery was at the Dykes Limonite Banks, Cherokee County. 
Since then it has been found at the Walker Limonite Banks, near 
Jacksonville, Calhoun County, and at the Laney Old Manganese 
Banks, Cieburn County.* These deposits are all in the lower part 
of the Lower Silurian. The Cherokee and Calhoun deposits are 
at the bottom of the Knox Polomite of Safford of Tennessee, now 
believed to be Upper Cambrian. The Clebum deposit is in the 
upper part of the Weizner Quartzites, Middle Cambrian, believed 

< An abstract of a paper prepared for the Fall Meetixig, on Nov. 16, of the 
Alabama Industrial and Sdentlflo Society. 

* Slnoe the above was written. It haa been heard that Bauxite ont-oropplngs 
feave been found In two other plaoee In Oalhonn County, near Annlston. 



to be identical with the Chilowee Sandstone of Safford. Tliey are 
ail in sections of country that are badly broken up by sharp folds 
and great thrust faults, and in which the characters of the rocks 
have been greatly changed, doubtless by the great heat produced 
in their folding and faulting. They are all pocket deposits, though 
they occur along regular leads and show more or less stratification 
in all of the cuts that have been made upon them. They occur 
about as do the limonite and clays with which they are closely 
associated, though they appear to show more evidences of strati- 
fication. They are so closely associated with the limonite and 
clays that their deposits appear to be greatest where the limonite 
and clay deposits are greatest. 

The Cherokee deposits appear to occur along the crest of two 
sharp parallel anticlinals covered by debris, that run in a general 
north east and south-west course and are from 150 to 200 yards 
apart. Between these anticlinals is a sharp synclinal, and it is 
more than probable that some of the bauxite deposits of the oppo- 
site anticlinals, as irregular stratified seams, are connected or are 
continuous, under the surface, across the synclinal trough. The 
largest limonite and clay deposits of this immediate section are in 
the synclinal trough, and it is believed that future developments 
will show the largest bauxite deposits to be also in the trough. The 
bauxite, in places at least, is on the top of a friable sandstone and 
under or in the lower part of an unctuous clay. The limonite is 
usually on the top or in the lower part of this unctuous clay. In 
places, however, there is bauxite seemingly on the top of the 
limonite, and in still other places it occurs in the clay as large 
mHSses and as small nodular concretions. 

The Calhoun deposits, in the few shallow cuts that have been 
made upon them, also appear to be on the top of a sharp anticlinal. 
The Cieburn deposit has never been dug into and shows only as a 
few loose bowlders on the surface. 

The Alabama bauxites have not as yet been dug into sufficiently 
to enable even a rough approximate estimate to be formed as to 
their quantity, still enough has been done on the Cherokee de- 
posits to show that they alone have in them an immense amount 
of ore. They show on the dip in limonite old diggings to the 
depth of 75 feet. In one limonite old digging, the Dykes Bank 
proper, the bauxite, as an irregular seam ahout 60 feet thick, 
shows from the top to the bottom of the digging about 75 feet 
deep. This is the only place in which the full thickness is shown, 
though in half a dozen other places from a few feet to 60 feet in 
thickness of it can be seen. It has been seen by the writer at in- 
tervals on both of the anticlinals for a distance of about one and 
a half miles, and it is said to show at intervals on both anticlinals 
for a distance of nearly five miles. 

The Calhoun deposits show at intervals in a north-north-east 
and south south- west course for about 250 yards. They have not 
been dug into sufficiently to show either the thickness or even the 
quality of their ore. In one of the pits or trenches, however, a 
thickness of about 25 feet of ore can be seen. 

The Alabama bauxites are mostly concretionary or pisolitic» 
though some of them are earthy or clay-like. The eyes or con- 
cretions are usually of the size of a small pea, though sometimes 
they get to be irregular concretionary nodules of some two inches 
in diameter. The earthy or clay-like variety has often a metallic 
ring. The Alabama bauxites are of white, red, and gray colors. 

The Cherokee bauxite, in car-load samples as sent to the manu- 
facturers, is said by Mr. J. M. Garvin, superintendent of the Bass 
Furnace Company, Rock Run, A^la., to have ahout the following 
approximate analysis: — 



Alumina, from 

Ferric oxide, about 

Water, from 

Insoluble matter, principally silica, 

about 
Titanic acid, from 



50 per cent to 60 per cent. 

2.75 per cent. 
25 per cent to 80 per cent* 

7 per cent* 
2 per cent to 8 per cent.. 



This analysis shows the Cherokee ores to be of very fine quali^. 
They carry, as said by the manufacturers, a somewhat smaller 
percentage of alumina than do the Banx, or France, ores with. 
which they come in competition, but that they are more Bolable» 
and hence are more valuable. 
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Up to date only about 6,000 tons o^ bauxite has ever been 
shipped from Alabama. It has gone to Philadelphia and Natrona, 
Penn., and to Syracuse, Buffalo, and Brooklyn, N. Y., and to other 
places. It has been used principally for the manufacture of alum 
by the sulphuric acid method. The Alabama ores cannot be laid 
down in the above markets as cheaply as the Bauz ores, and hence, 
if it was not for their superiority, they could not compete at all 
with the Baux ores. As it is, the profits are said to be small^ 
and so it is not likely that the bauxite industry of Alabama will 
become very great until a home market is created for the ore. 
This, it is hoped, will soon be the case, as an aluminum plant is 
said to be now under way near Rome, Ga. 



THE INTRODUCTION OF FOREIGN SPECIES. 

BY JOHN OIFFORD. 

Nature maintains an equilibrium, and when this is interfered 
with by man evils ensue which are even more serious than the 
one he attempts to obviate. No man can predict the results of 
the introduction of an exotic animal or plant. Such a step 
should be attended with more study and caution than are usually 
exercised. One animal preys upon another to such an extent 
that by the introduction of other species the damage indirectly 
done is much more real than apparent. 

When the cultivation of cane and the manufacture of sugar, 
molasses, and rum were at the height of their glory, the planta- 
tions of Jamaica were infested by rats. In order to rid the island 
of this pest the mongoose was introduced from India. In spite of 
the damage done to some of the domestic animals of the small 
property owners, the result was on the whole at first beneficial, 
since the prosperity of the island depended upon the products of 
the large plantations. Times changed, and the sugar industry 
faded. The negroes now have their own patches, and being 
favored by an indulgent Nature, with low ambitions and few 
wants, are forced to keep dogs to protect their poultry. They 
feel the loss of a pullet more than ever before. This class of 
people constitutes more than half the population. The mongoose 
has been increasing, and other small animals in consequence de- 
creasing. Snakes are now extremely scarce, and many of the 
birds which nest on the ground have been destroyed. This aoimal 
inhabits both the lowlands and mountains, so that rats and mice 
take refuge in banana bunches, where they often build their 
nests. But these are only the direct consequences. Animals 
upon which this animal preyed fed upon other animals, especially 
insects. These have increased accordingly. Tics, for instance, 
which they say were introduced on South American cattle, have 
become an awful pest. There was no enemy to subject them, 
and only those who have walked through the beautiful pastures 
of this island, shaded with pimento and ceiba trees, can judge of 
their abundance. In crossing a pasture your legs become covered 
with these parasites, which, unless removed at once, bury in the 
flesh and cause much pain. While botanizing in the region of 
Mandeville, in the mountains, after each excursion the writer 
was forced to undergo a tedious operation : it was to have these 
tics picked out of the skin by negro boys, who have become expert 
by long practice, and many are the sixpences they have thus 
earned. 

Out of revenge the Indians introdjiced the fer-de-lance, the ug- 
liest and deadliest of reptiles, into Martinique and other West 
Indian islands. This snake increases rapidly in numbers, and 
many are its victims yearly. By the thickness of its skin the 
pig, and by its agility the cat, alone withstand this animal. Thus 
what they failed to do in war the Indians accomplished by a 
peculiar stratagem. 

The abominable life- plant was introduced, perhaps as a curi- 
osity, into certain parts of the West Indies. It has become a 
troublesome weed. It is impossible to combat or exterminate it. 
It grows in spite of you. Cut it up as you like, and it will sprout. 
Pull it up and hang it in a dry place or put it in your pocket, and 
from every indentation on the edges of its leaves there will come 
a sprout. 

Every visitor to Nassau knows of the Giant Ceiba, with its far- 
reaching branches and curious butresses on the public plaza. 



This was planted by John Miller, and its history is of interest in 
showing how accidentally and rapidly the introduction of a 
species may be effected. He was a sea-captain, and traded to 
Brazil. He admired the ceibas so much that he brought home a 
seed or sprout to plant in his garden in one of our southern cities. 
He was a Loyalist; and when the War of the Revolution began 
he went to Nassau with his ceiba tree. This is the tree to whicb 
I refer — a tree many times photographed and described, the ob« 
ject of much admiration and the pride of Nassau. From the 
seeds of this others have oome until now it is one of the com- 
monest trees of the Bahamas. Thus animals and plants of benefit 
and detriment to a country have been almost everywhere acci- 
dentally introduced. In spite of warnings, grape-cuttings were 
introduced from America into Europe, and with them went the 
diseases of our vine with serious consequences. No matter how 
beneficial the introduction of a foreign species may at first ap- 
pear, a sort of quarantine should be established, the government 
alone taking it in hand, introducing species only, after much 

study, with much caution. 
New OrleanB, Nov. 6. 



PALiEOLITHIC MAN IN THE SOUTHERN PORTION OF THE 

DELAWARE VALLEY. 

BY DB. HILBOBNK T. CBSSSON, PHILADELPHIA, PENN. 

The revival of the old feud in regard to palaeolithic man is cer- 
tainly a most interesting one, and I fully concur with my friend. 
Professor G. Frederick Wright, that *'full discussion will dispe) 
the uncertainty that may exist.** 

A great deal has been said about the finds in the WilmingtOD 
gravels (Ck>lumbian of McQee), and I notice that for some inez-> 
plicable reason the finds of others than myself have been ig- 
nored. I will give, presently, a brief r4sum6 of the finds in sup- 
posed Columbian deposits, but before doing so it may be well to 
explain that I am not a professed geologist, but I do claim to 
have had the opportunity, by reason of a residence of twenty 
years in the vicinity of Wilmington, to study the aqueous de- 
posits in that vicinity, and at times, in company with those who 
are authorities upon the subject. I take pleasure in quoting the 
names of Professors McGee and Wright and the late Professor 
Lewis. Messrs. McOee and Wright visited the Wilmington 
gravels at my request, and the former gentleman was accom- 
panied by so distinguished an archaeologist as Mr. W. H. Holmeg 
of the U. 3. Bureau of Ethnology. It was my good fortune to 
meet Professor Lewis at Claymont, during visits that he made to 
relatives who lived in a property adjoining my father's, and in 
these, our youthful days, we made many excursions over the 
gravels and brick clays which now bear his name. As Dr. Ab- 
bott suggests, in a recent publication in Science, ** When I find 
gravel stratified and unstratified, I know and assert the dififer- 
ence,*' and it may be suggested, without conceit, that those who 
have spent years in studying glacial deposits, and searching 
among them for evidences of primitive man, aided at times by 
suggestions from the full-fledged geologist, ought to have some 
slight development of the perceptive faculty, in this respect, and 
be able to judge whether the condition of the gravels, in ques- 
tion, was disturbed or undisturbed, as the case may be. 

During Professor McGke's visit to the Wilmington gravels (I 
have designated them thus, as Carpenter Station, on the Balti- 
more & Ohio Railroad, is but a few miles distant from this place)^ 
Mr. Holmes found what is now called, at the Peabody Museum, 
Harvard University, **the Holmes Palajolith." It is a piece of 
white quartz, bearing, according to the opinion of Professor Put- 
nam, Dr. Abbott, Professor Wright, and Professor Wilson, evi- 
dences of artificial fracture. When the quartz in question waa 
found by Mr. Holmes, I requested Professor McGee to examine 
the place from which it had been taken. He pronounced it to have 
been found in undisturbed Columbian deposits, but I here call 
especial attention to the fact that neither Holmes nor McGee 
deem the implement in qoestion to be artificial. The palseolith 
was then submitted to Dr. D. G. Erin ton for examination, who 
alao condemned it. Tbmt is this to be said, however, that when 
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Mr. Holmes picked the implement out of a bank, among: hun- 
dreds of other pebbles which surrounded it, he was attracted by 
its resemblance to a palaeoli^h. If I recall our conversation at the 
time correctly, Holmes stated that although he believed the quartz 
to be a natural form, it resembled somewhat such implements. 
Certainly, then, this discovery is entitled to due consideration, 
for although the implement has been condemned by some« has it 
not received the approval of others who are also authoiities upon 
the subject, among them Professors Putnam, Wright, Wilson, and 
Dr. Abbott. 

Palaeoliths have been found in the Columbian gravels at Tren- 
ton by Dr. Abbott and bis son, Richard Abbott, according to the 
labels attached to the specimens preserved at the Peabody Mu- 
seum, and presented by these gentlemen to that institution. 

Two other palseoliths have been found in the Wilmington 
gravels by different gentlemen and are now in the Peabody 
Museum, Harvard University, together with the letters accom- 
panying them. It has been suggested that they have been found 
in a talus. Whether this be so or not remains to be determined. 
I, some time ago, called attention to the fact that the old aqueous 
deposits in the vicinity of Wilmington have evidently been sub- 
jected to considerable disturbance (see remarks on a ''Fallen 
Forest and Peat Layer," Bull, of Geol. Soc. Am., Vol. II.), and 
it may be that this took place in times comparatively recent. In 
fact there is a probability that this may have been even after 
*' the ancient talus " at Trenton was deposited. I am predisposed 
to this opinion from the fact that during the extraction of clay 
from the pits at Richmond's brickyard (mouth of Naaman's Creek) 
leaves of oak and sycamore trees were found beneath the brick 
clays of Lewis, and in other portions of these excavations the 
more ancient and recent gravels were intermingled together 
among the fallen forest layers. 

Implements have been found in the brick-clays just mentioned, 
and these are at the Peabody Museum with the records of the 
donors attached. 

Looking over the list of finds in supposed tertiary and poet- 
tertiary deposits, it appears that some xlass all of these as neo- 
lithic implements, that is, judging by the character of the imple- 
ments themselves. May it not be queried, is the neolithic classi- 
fication of European countries applicable to certain finds on our 
western continent ? for it seems that some of our ancient deposits 
contain the handiwork of neolithic man. The antiquity of cer- 
tain deposits which seem to have yielded in the majority of cases 
implements claimed to be of neolithic type is a question for the 
geologist to decide, until then arguments upon this subject have 
but little weight. Still, as we said in the beginning of this arti- 
cle, they are interesting ; and, we may add, allow all concerned 
to express their opinions. 
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Natural Implements. 

There are some things suggested by Dr. Brinton's recent article 
relating to early man in America, and three quotations may be 
made bearing on the subject of supposed primitive human art. It 
may be premised that no working archsBologist has failed to find 
things of a puzzling character, those which he hesitates to retain 
as being of human workmanship, and yet which he is not alto- 
^ther willing to cast aside. He accepts the fact, also, that many 
articles were so nearly fitted for man's use naturally that he often 
used them just as they were found. 

An article, entitled '* Observations on Stone-Chipping/' by 
Oeorge E. Sellers of Illinois, prepared at Dr. Rau*s request, was 
published in the Smithsonian Report for 1885, and is well worth 
reading. The various artificial processes are described, and some 
of the natural ones. He says: ''The river-drift or gravel bars, 



when subjected to the grinding and crushing action of drift-logs 
or rolling bowlders, would furnish many suggestive forms and 
shapes that a little ingenuity would apply, and out of which 
would naturally grow the art of fiaking. The streeta of Paducah, 
Ky., are paved with partly rounded, angular, silicious gravel, 
mostly of jasper. Seeing heaps of this ready for spreading, I was 
struck by the many forms, mostly highly water-polished, that if 
found on a flaking ground would pass for refuse flakes and rub- 
bish left by the workmen. On inquiry, I was informed that 
this coarse gravel was from banks on the Tennessee River, above 
the ordinary overflows. I selected many forms that any archsB- 
ologist would pronounce to be the work of man.*' 

He observed that a heavy wagon, driven over these, produced 
no effect on the surface gravel, but did on those lower down. 
" Many of the fresh fractures presented the form and appearance 
of genuine cores, and would be mistaken for the work of man.** 
This led him to make an experiment by pressure, in a vessel. 
"On emptying the cylinder, the result was many representations 
of the rude implements found in the drift."* 

The second quotation is from a paper read by Dr. D. S. Kel- 
logg of Plattsburgh, N. Y., at the New York meeting of the 
American Association for the Advancement of Science, in 1887, 
and entitled ** Aboriginal Dwelling Sites in the Champlain Val- 
ley." **The material of which the chipped implements were 
made is found throughout this whole region. The so-called fiint 
is abundant in the limestone of the locality. On Butler^s Island 
in Lake Champlain detached pieces of the dark and striated flint, 
a foot or more in diameter, are so driven against each other by 
the action of the waves that their surfaces resemble the rough- 
ened surfaces of ordinary flint hammers.** 

The third quotation relates to the same lake, and will be found 
in the " Jesuit Relation '* of 1668. The French had come within ' 
two miles of the Ticonderoga River. ** Here we halted, without 
knowing why, until we observed our savages gathering from the 
shore pieces of flint, nearly all cut in shape.** Then follows an 
Indian superstition connected with this customary gathering. 
"The occasion for this ridiculous story is the fact that the lake is 
often swept by severe storms, which cause high waves, particu- 
larly in the bay where Sieur Corlart, of whom we have spoken, 
perished, and when the wind comes from across the lake it casts 
upon the shore quantities of flint ready to strike fire.** 

There is one supposed trace of early man in New York that 
seems injudiciously used. Near the summit of the Lake Ridge, 
in the town of Gaines, was a spring, and in sinking a well on the 
spot traces of fire were found at the depth of eighteen feet. It is 
assumed that a fire was built on the beach when the lake was re- 
ceding, and that it was buried in some way by the waters below 
it, under nearly twenty feet of soil. How this curious geological 
action was brought about is not explained. To produce such a 
deposit the waters should have risen above the fire, not fallen 
away from it. The probable solution might be that a fire was 
built in a ravine by a stream ; that the ravine was filled in, turn- 
ing the stream into a spring; and that other natural processes fol- 
lowed. That the lake could have buried the fireplace thus deep 
is clearly impossible. The depth by itself, however, is nothing 
very rare; but a field archaeclogist soon learns to distrust evi- 
dence of this nature. In some cases known to the writer, early 
villages and lodges, standing on open ground exposed to the 
wind, were buried in the sand, and the forest grew over them. 
The forest was cleared away all around, and the wind, with a 
wider sweep, carried the sand away again. 

W. M. Beauchamp. 

BaldwloBvUle, Nov. 4. 



Jealousy of a Dog, 



In an article in Science of Oct. 28, Mr. Stevenson remarks 
upon the jealousy of infants. Would you not place an infant of 
ten months upon a higher standard of development than a dog f 
Yet dogs are jealous. My brother owned one, a well-grown, 
bright fellow, who was usually upon excellent terms with my 
kitten but showed jealousy if the kitten was petted in his pres- 
ence. On one occasion I held the kitten in my arma axul \ps 
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poaely patted and priueed it whilu the dog's eyes kindled oml- 
aoualf at the pretended neglect of himself. Suddenlj the kitten 
jumped from m; aiaa to the floor, aod before I conld interfere 
the dog bad seised and shaken its little life out of it. I mention 
this ae simply an instance, I believe that even birds show jeal- 
ousy and sulk if too much notico ia given a mate or a rival. 

L. L. H. 

BOOK-REVIEWS. 

A Treatise on Plane and Spherical TYigonometry. By Edwabd 

A. BowsEB, LL,D. Boston, D. U. Heatb & Co., 1893. 

The different treatises in Dr. Bowser's series of textbooks are 
all characterized by an abundance of well-aelected exercises. For 
class-room use this is a commendable feature. The accompanying 
texts, however, are often open to some criticiam; they partake 
too much of the nature of compilBtions, It can be aaserled that 
all such works are compilations to a greater of less extent, but 
such a claim is not always just. An author may go over the 
whole ground, making himself thorouKhly familiar with his sub- 
ject, then condense his materials, classify carefully, present in a 
comprehensive manner, allowing himself to be governed in all 
this work hy well known pedagogical principles. Against a text- 
book prepared in this way tbis charge could not, In justice, be 
brought. In a pmapeciun issued along with the trigonometry, 
his publishers state that Dr. Bowser is accustomed to bring out, 
on the average, one new volume a year. Whether such a feat is 
a matter of pride on the part of the publieber or the author does 
not appear. At any rate, it furnishes an explanation of the weak- 
ness as well as the strength of the series. 

As a general rule, a preeentation of a science which varies 
gnatly from the hist<wic development is likely to be more difficult 
to master than one which does not. Some authors of trigonome- 
briea acttially reverse the natoral order. If the stndent conld 
commence jiut where Hipparchue commenced, with the relation 



between arcs and chords, and be shown the advantage in the nae 
of a table of chords, and then led from that to a table of sines and 
thence to the other functions, the subject wonld be learned in its 
true bearing from the start. It is true trigonometry was for cen- 
turies regarded merely as an introduction to astronomy, the remilt 
being that the spherical part was developed abnormally. Bot 
from the days of RegiomontanuB(Cantor, IL.p. 243)it was atndied 
ae an independent science and grew accordingly. As topics in a 
natural treatment of plane trigonometry we might have : Arcs and 
chords; chords and sines; sinee and the other fnnctions; these 
functions in the solution of right triangles, exercises; solution of 
oblique triangles by dropping perpendiculars, exercises. Princi- 
ple of continuity; angteeand functions in other quadranis; fundi* 
mental relations between the functions; derived relations. Ad- 
dition and subtraction formulce, including all formnlte which are 
easy conaequences. Cases in the solution of oblique triangles, 
with exercises, deiiring appropriate furmulee as needed. Logap 
rithms; solution of triangles by logarithms, model arrangemeats, 
exercises. Solution of trigonometrical equations, De Hoivre's 
theorem, and such other topics aa it may be thought liest to in- 
sert. It is a grave pedagogical mistake not to use the natural 
tables first, and until the student is made to feel the need of soma 
labor-saving system. The use of the functions and the use of the 
logarithms ere entirely distinct, and should be well separated 
from each other in the mind of the beginner. The natural tables 
were calculated to fifteen decimal places the century before Napier 
invented bis logarithms. To sum np in one sentence, there should 
he more of historical evolution in the presentation of trigonome- 
try. 

Let us test the plane portion of the present work by the princi- 
ples suggested. After giving the ratio definitions of the functloai 
first, the student is plunged into the generalized conception of 
arcs and functions. Nest tht addition formuln are given and aU 
their corollariea. which means a considerable part of theoretical 
trigonometry. Next, logarithms and the log.function tables ar* 



CALENDAR OF SOCIETIES. 
Chemical Society, Washington. 
Nov, 10.— F. P. Dewey, CrystalliEed Sul- 
phite of Zinc; W. U. Bigelow. On the Vis- 
cosity of Sorghum Juices. Mr, Dewey's 
paper first reviewed the literaturea of sul- 
phite of zinc from Berthollet (1789) lo De- 
niges (18S3), showing that most of the early 
investigations were occupied with the com. 
plex action of SO, on metals, in which the 
production and examination of sulphite of 
zinc was merely an incident, and while 
some bad produced the sulphite by the direct 
union of ZnO and SO,, only a few had pro- 
duced it by double decomposition, Two 
formulee have been announcetl. The Rrst 
ZnSOi 2H,0 was proposed by both Mus 
pratt and Forclos and Oelia in 1843, upon 
meagre analytical data, followed, in 1844. 
hy Dr. Koene with quite aatisfactory results. 
In 1846, Rammelshurg announced the for- 
mula aa 2 ZnSO, 5 H,0, which was sup- 
ported by Marignac, in 1857, in an elaborate 
and complete examination. Finally, ir 
1892, Deniges somewhat arbitrarily an 
nounced that the formula must be 2 ZnSO, 
5H,0, Ur. Dewey's first results, which 
were all obtained by dissolving ZnO 
S0( water, clearly and unmbtakably sup- 
ported the earlier (1-8) formula, but, oi 
peating Denige's work, the later formula 
(3-6) was obtained. Finally, from thet 
solution of ZnO In SO, water, both salts 
were obtained. By allowing the SO, t 
ofl slowly, a crop of small, powdery crystals 
was obtained, showing the 2-6 formula. 



The mother. liquor from this aalt wns heated 
to drive off SO, quickly, when quite large 
and diatinct crystals were obtained, which 
gave the 1-2 formula, thus showing that the 
salt crystallizes with two proportions of 
water, and that both formulas are correct. 
It wasalsofound that sulphite of zinc heated 
with free access of air is completely decom- 
posed and yields an oxide carrying less than 
O.Ol per ceni of sulphur. W. D. Bigelow 
read a paper on the Viscosity of Sorghum 
Juices. About one hundred juices of dif- 
ferent specific gravity were taken and the 
amount delivered by a SO cubic centimeter 
pipette was carefully weighed. This was 
deducted from the true weight of 50 cubic 
centimeters of the juice and the result taken 
as loss due to viscosity. From (hia it was 
eBtimat«d that a 50-cubic ceniinieter pipette 
would deliver from 49.5 to 4B, 9 cubic centi- 
meters of the juice. It was also noticed 
that the most varying results were obtained 
from different juices of the same specific 
gravity, 

Biologfical Society, Washington. 

Nov. 19.— Theobald Smith, On Certain 
Minute (Parasitic i) Bodies within the Red 
Blood Corpuscles; C. W. Stiles, The Topo- 
graphical Relations of the Excretory Canals 
of Cestodes; David White, A Walchia from 
New Mexico; F. M. Webster, Some Entom 
ological Factors in the Problem of Country 
Fences; F. V, Coville, Comparative Value of 
Plants in Determining Floral Zcnea, 

Appalachian Monntain Club, Boston. 

Nov. 9.— John Ritchie. Jr., The Stale 
Park on Temple Mountain. N.H. ; John Cole- 
man Adams, The Brook Path up Chocoma. 



Eroding Matter Notica. 

Ripans Tabules : best liver tonic 
Ripans Tabules cure jaundice. 
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explained. Chapter V. treats of the solution of trigonometrical 
equations. Then the formulae for the solution of right and ohlique 
triangles are given in full, and a lot of theorems on inscribed and 
escribed circles with a large number of exercises. Finally, on 
page 166, the first right triangle is solved, by logarithms of course ! 
Then follow the other cases in the solution of triangles. 

The last two chapters of the plane trigonometry treat very 
properly of the construction of trigonometric tables and De 
Moivre's theorem. In a foot-note, De Moivre is called a French 
geometer. It is true he was born in France, but he should rather 
be styled an English mathematician. In another note (page 01), 
speaking of the Naperian system, the author says it is so called from 
the inventor. Baron Napier. He should have said it is so called 
in honor of the inventor of logarithms. He gives the date of the 
introduction of Briggsian logarithms as 1615. They were sug- 
gested to BriKgs in 1615, or about that time, but they could not be 
said to have been introduced until two years later. It is odd that 
in snrh a small number of historical references the author should 
have contrived to make so many mistakes. He calls arc sin, 
etc., the French, when he might have described it as (he conti- 
nental notation. Referring to addition and subtraction logarithms, 
he names only J. Zech, Berlin, as compiler of such tables. One 
would expect reference to Gauss, if to any one. There are numer- 
ous minor points which are quite worthy of commendation, but, 
on the whole, in the writer^s opinion, the trigonometry is not 
nearly as satisfactory as other volumes in the series. 



AMONG THE PUBLISHERS. 



The Open Court Publishing Co. will issue for the holidays 
"Truth in Fiction, Twelve Tales with a Moral," by Paul Carus. 

— Besides the serials which begin in the November and Decem- 
ber numbers of the magazine, The Century has in preparation for 
the ensuing year many other important features, only a few of 



which can be mentioned here. <* Good Roads " will be one of the 
subjects, the important matters of street-paving and railroad- 
crossings being treated by men well qualified to discuss the ques- 
tions. Papers on educational institutions and methods in America 
are in preparation. 

— The December Atlantic will contain a description of being 
** Alone on Chocorua at Night," by Frank BoUes, author of •'Land 
of the Lingering Snow. " 

— A semi-centenarian: America's venerable and only weekly 
eclectic. LitteW 8 Living Age, This standard weekly is the oldest 
concentration of choice periodical literature printed in this coun- 
try. It holds a unique position in the magazine world — a 
monthly that comes every week — a single magazine that contains 
the cream of all. Those who desire a thorough compendium of 
all that is admirable and noteworthy in the literary world will be 
spared the trouble of wading through the sea of reviews and 
magazines published abroad ; for they will find the essence* of all 
compacted and concentrated here. Its prospectus for 1898 pre- 
sents some special attractions and is well worth attention io 
selecting one's reading-matter for the new year. 

— With the number for November, 1893, The Century Magazine 
began a new volume. In November is also ^iven the first instal- 
ment of *♦ The Letters of Two Brothers." This series consists of 
extracts from letters which passed between the late General Sher- 
man and his brother. Senator Sherman, at critical periods in 
American History, and are edited by General Sherman's daughter. 
Other serials beginning in this number are on *' Science and the 
Bible;" the first paper, "Does the Bible Contain Scientific 
Errors?" being by Professor Shields of Princeton; to be followed 
by «The Effect of Scientific Study upon Religious Beliefs." The 
December Century will be a thorough-going Christmas numbert 
full of Christmas stories, Christmas poems, etc., and with many 
full-page and other illustrations. 
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Dr. T. H. Andrews, Jefferson 
Medical College, Philadelphia, says of 

Horsford's Acid Phosphate. 

"A wonderful remedy which gave me 
most gratifying results in the worst 
forms of dyspepsia." 



It reaches various forms of 
Dyspepsia that no other medi- 
cine seems to touch, assisting 
the weakened stomach, and 
making the process of diges- 
tion natural and easy. 

Descriptive pamphlet free on application to 
BwBford Chemleal Works. PrOTldeace, R. I, 



Beware of Substitutes and Imitations. 

For sale by all Druffffists. 



Ezchmnget. 

[Free of charge to all, if of aatiafactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.l 



For sale or exchange.— A SteTena* new model 
pocket ehot-gon, 44 oal., with 88-oal. rifle barrel. 
JuBt the thing for colleotinar birds and small mam- 
mals. Will exchange for a S-cal. oane-gnn or good 
books on omitholoffy. Write for particulara. stat- 
ing what you have for exchange. Bk C. M0QBBGO&, 
8841 Champa st., DeuTer, Col. 

For sale.— A very fine stone sword (!) so named 
by mTself . It is perfect— 15 inches in length, a little 
OTcr 8 inches in width, and U inch thick. It is of a 
dark slate color, periiaps limestone, and is the 
largest implement of the Kind known. Some fifteen 
Tears ago, when it waa not mine, I waa offered |40 
for it; since that time it has come into my posses- 
sion: that price will now buy it. Address Bct. C. 
F08TEB WILLIAMS, Ashwood, Tenn. 

For exchange. — Fine specimens of Wis. fresh- 
water pearls. I want books or papers on marine 
and freah-water alg»; also classlfled specimens of 
same. I will exchange for Smithsonian reports or 
crystallised minerals. D. M. ANDBBW8, Dodge 
Centre, Minn. 

For Sale or Exchange.— The undersigned haa a 
lot of flrst-claas duplicate blrd^s skins and sets of 
eggs, both rare and common, for sale or acceptable 
exchange. Also about two hundred second class 
skins and flTS hundred eggs, suitable for study 
specimens, at Tery low figures. The latter, for 
starting a oolleotion, are aa good aa the best, em- 
bracing all classes and nes^y all families. Also 
about fortjr species of fossils, prinoipall" De- 
Tonlan. MOaBIS (ilBBS, M.D., Kalamasoo. Mich. 

For Bxohange— ** The Birds of Kansas,*^— Goas, for 
Gray*8 Anatomy, or Medical Dlotionarr. Must be 
in good condition. Addresa, J. H. BIMPiBON, Buch- 
tel College, Akron, Ohio. 



Wants. 



A POSITION Is defeired in the South, preferablF 
ri the Gulf Statea, where I can teach the sciences. 
Can also io struct in other branches. Salary only 
nominal, aa I am simply desirous of employment 
while spending the winter in the South. A private 
fasiily preferred, but will accent regular aohool 
work if not too confining. MOBBIS GIBBS, M.D » 
Kalamasoo, Mich. 
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'ANTED.— By well • qualified and experienced 
science master and associate of the Boyal 
School of Mines, London, aged 80 (at present in 
England), a mastership In teonnioal college or unt- 
TcrsitT for any of the following subjects: Sngineer- 
ing sciences, geology and mineralogy, phyalos, chem- 
istry and metalluigr, etc., etc. Can proTide exo^- 
lent references and credentials. Apply, J. G., 17 
Sussex St., Bochdale, England. 

METALLCBGICAL CHEMIST will gire instruo- 
tion in the metallurgy and chemical analysis 
ron and steel . Complete or special courses ap- 
plying to the manufacture of pig irons and steels, as 
well as to their uaes. Address " METALLUBGI8T,** 
care Soniios. 

GBADOATE of the Uniyerslty of Pennsylranis 
and a practical mineralogist of twenty years^ 
experience desires to give his senrlcea and a cabi- 
net of 85,<-00 specimens, all named, with about ths 
same number of duplicatea, in minerals, crystals* 
rocks, gems, fossils, snells, arohaological and ethno- 
logical specimens and woods to any institution de- 
siring a fine outfit for study. The ownsr will In- 
crease the cabinet to 60,000 specimens In two years 
and will act aa curator. Correspondence solieited 
from any scientific institution. J. W. Hortter, 
M.D., Ph.D., San Francisco, CaL, (General P. O. 
DeliTCry. 



CHEMIST AND ENGINEER, graduate 
Polytechnic, Organic and Analytical, desirss a 
position in laboratory or chemical works. Add r ess 
81^ E. 7th Street, New York, oare Lery. 



The American Geologist for 1893. 




D. XiiowLTOii, U. H. Natiooal Museum; Josbpb B. Ttmuill, GsoL Sur.of Caaada;E'. O. nLBiCB.MiiUM80te 
Geological Surrey: Pbof. I. C. Wbitb, UniTsrslty of West Virginia; Pbof. N. H. Wihobbll, UaItwiUf 
of Minnesota. Now la its Xth Tolums. 98.80 psr year. Sample ooptos, 80 esnts. Addisas 
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Fact and Theory Papers 



I. THE SUPPRESSION OF CON- 
SUMPTION. Bj oopraiT w. HuiH-STOM, M.D' 
If. «& 

n. THE SOCIETY AND THE " FAD." 

BTArrLSTOxHoBOiH, Itoq. W. SOceats. 

III. PROTOPLASM AND LIFE. By 

C, F. COi. 18°, TBoentB. 

IV. THE CHEROKEES IN PRE-CQ- 

L.UMBIAN TIMES. Bf Cntri Thou u. ia°,)l. 

V. THE TORNADO. By H. A. Haww. 
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fore Da la oaaloli deToted to Natural SelBotloo. Tbe 

later period will be treated in a aeoood TOlDme odt- 

«rld|itlia piodem problemaol Baredlcy. la tbew 

' ■- napontbe earlier period, oloslor — ">■ 



at'tS. t9-8Ssit\ 



we do not aoo pt, we ac" Rlad lu 
higb IntellliceDae and (or tbe 

beat writers oTuurtloie, boto An 



irtarly Muf^azine of 

rermfoteiibaaclptlOB: 
Kla and Helloo, Tearlj, 
.pti, TbrcudBout tbe 

FOB S4MPLK COPY. ' 



len, tbe rear ot Darwln'e death, the 
bla well4atab]lsbad repntitlon aa i 
bloloidat: andalthoagbtbereUonm; 
oontroTeralal matter to be handlet 
main both tair and clear. 



relj llttla 



really n 



.laoal Ihit It la llaeir to gain ■ 



oltbia work far 



le aharm or tbe boot ]■ tbe a"*"/"** ■ i^^j-i «ud. — 4^.^., .^u.vvkh. 

■utratlon. the author rightly ,„ ^i! '' 'ff 'ii^'fjl^'.il",'' ."""h^^ 

lethat a>ar«* are more eon- In the workinna of preaent-dM 'bought and 

B. . . , AltoKBtbar. tbe merita oaaallocd to Bei[laot-"-L.(rrnrK iPbWd, Loi 



modem handbook 0( ei 



itwelRh Ita defio 



THE FREE TRADE STRUGGLE IN Aapeoialfu 
BHQLAND. By M U. TaniiaiiLt.. Second edi- of tbe world oi 
tlon, reilaed and enlarxed. «lpa«ea. Clotb, aetoolablDit he 



THE PSYCHIC LIFE OF MICHO- 



pntlBnt 






isaof Scleoop duhna tbe laat aeDtDrr. 
BBpeaiaiiF ID tbe field of paTiibuliiBy, baa prodooed 
lhelmpre.,alaQaslflbero weraa ooufllct betwesn 

Diet aod there cau Dot be any conaiot" betweao 
UolODoe and ReliHion. Taete may be oonfileta be 
tween errooenus 'leva ot Soleuoe aa well M Of 
RellKlnn. But whererer auch ooofilotg appear we 

iBinn foi 



■uth. 



tnaep arable Solmoe 
KellKlou la llrlag the 



, aooeaalble aowu 



. ON DOUBLE CONSCIOUSNESS. 



WBRKS OF PAUL CARU8. Ph.D. 



HOMILIES OF SCIENCE. Gilt top, 

elegantly bound. Jl W. 
abort ethlaal eibortatlona aod aermon-IIke dUooB- 
Bioaa I'l rellEluua, moral toulal. and uiliUcal topioa 
made trt>m a atandpolnt whioh miirbt briefiy be 

THE SOUL OF MAN. An Investigation 

of the Pacts of Ph^elolnKlr.*! and Eiperlmental 
Payoboloiiy. With IS; llluntratlTeDuU and dla- 
crama, 1^1 pp. Clmh. lU.Wl. 
TbiHbDDkelufldalBHfirattbe phlloaopbical prob- 



THE PSYCHOLOGY OF ATTEN- i 

TION. ByTa. RiBOT. Autboriied Tranalatlon, i 

Clotb, TSoenla. 



taotTh Bibot i 



THREE INTRODUCTORY LEC- 
TURES ON THE SCIENCE OF THOL'OHT, 
By F. Mu HULLIB. 

I. The Slmpllolty at Languafte ; S. The Idrul 
I otLanauaneandTbouptil; am- ^ 
ThoUBhi, Cloth, " 



impUcity of 



Prot. F. 1 
■J entity o" 



■ Duller 



10 d TboD 



S^sSSISSTtS S^"B\S^^^ 



yohle life i 

Sh°wn*byaS'an^ 
«lon in let torth in 



THE LOST MANUSCRIPT. A Novel. batweeDmanaDd anl 
BjfltmaT FBETTie. Aathortsed TraoslatloD. there la no myatery i 
a1...i„...._ ..,...h a^nA I- 1 -,.1...... »i»«k »...,^ origin of lancuafe aa 

ODBOomlttna of sooUl 



' THREE LECTURES ON THE SCI- 
ENCE OF LANOCAHE. ----- 
Laa, Wllh a 8ii(iplsu;. 
&ORS." Cloth, 7^ centa. 
Prof. P Mai Miiller p,.lnl« out that tba 



olume, olotb. good 
o tor thi 



'^ A noble human life d' 

ot the nation." 

Ouatar. Freytag did n< 



J {"B'.*^, 

Cbat he poitraya human aoula. Thlali pre-amlni-. _ 

iTtraaotOnetaTFrBytagandhlanoTal "The Loat di 
daaiucilpt." 



irigin of language 

'ttna of aoeUI bBlnars engagei 

ThouKbt la Ihlukec than \[ 

.rthwiih THE OPEN COURT. A Weekly Jour- 
deeda of um\. daroted to th" w^^rk ot oonclllallaa Rellalon 

■ aoUTity with Salenoe. Tprma al aubaerlptlon, tt.uo a 

year, throuEhoat 1 lti> Poatal Union. Slnsle oon- 
wlththe las. Boenta. ^n.-^END FOB BAMPLK WFIES. 

iblnggtblea. Solenoela aearohlni! tiirUwtrath; BelMDaU Ut- 

'- ■- '—"--——- OarkiiowiedgaoftheuaAltavaiaE. 

admlti^ of a eooatiBt ■■■pi— . A* 
iMon. ao also ftd e y wJ aSgn aw 
With au enlancea eiperwnce ot Iha 



la relative aod ai 
all life la erol 







^l 


etblool ! 


M 




phyalo 
bTN^a 


lentB ot hrp 


and the 


THE 


ETHICAL PROBLEM. 




Culture otChiPago, 


n?w 


1 the S 


S: 


on or the 
r Ethloal 

sn i-ente. 


elmple 
orlJ-con 


Tpifr 


otre°5on 



deflDltioo o( good prsBupposea H fertaln wocld- 

conoaption, 

THE IDEA OF COD, A disquiaition upon 



fioed as tbe moi 
:nfied m the ai 



(Polytheism, 
am) are dl» 
lI law ot the 



tal Probloma, starts fro 
tary conception nttaca 
ot (acta In mental aymhi 



w ledge ts H deacrlptlon 
lenaailonaare the data 

il aspect at facta U 

Important aliGnlfloa ' 



leO-lTS Xj.&. !=> at.t 



UoMb to Mfinti. and tba euuial Importanoe ot a 
u a m tra wooH-aoaeaptlon inaUtsd npon. Theap- 
pnMllx iiiinataf of a nnmbat of dlsouaslona in whioh 
tbe auuoi oondder* all the obiectlona mad* ttj 
-'■tlna of many dlderent atandpolDta. 

•J. TTiTi. 



SCIENCE 



NEW YORK, DECEMBER 2, 1892. 



TNITY FROM LEPROSY OF THE FIFTH GENERA- 
TION. 

BT ALBKBT 8. A8HMSAD, M.O., NXW YOBK. 

fi is a fact which, I believe, hears very directly and very 
upon the subject of non-contagion of Jeprosy. It is 
ed by all Oriental leprologists that every child of a leper 
aheritance of the disease, but diminished, and that after 
th generation, if no healthy blood intervenes, the disease 
\y extinguished. There is about these matters a very in- 
l law in China, and consequently in Japan, the latter 
1 spite of its western civilization endeavors, much more 
ive to Chinese traditions than to European ideas. I find 
ised in Virchow's Archives by Dr. Friedel, in the follow- 
Is: — 

marriage with children of leprous parents is allowed. 
ly appears in a family formerly clean, all betrothals and 
s of marriage previously entered into are rescinded as a 
)f course. Only when the betrothed or married persons 
the same degree and type of leprosy, for instance, if they 
of the fourth degree of generation, the alliance stands, 
lal degrees of age of the morbid cases are allowed to con- 
mselves by marriage. A leper of the fourth generation, 
tie no longer shows any external marks of the disease, 
r marry a woman of the same degree of age of the disease : 
fspring is free from leprosy, and no longer forbidden 
Intercourse." 

we have, then, a perfect immunity acquired in four gen- 
, and the fifth generation restores the health of the race. 
3 certainly a connection between this extinction of the 
ind the present immunity of Europe, after that part of 
Id had been a prey to leprosy during several centuries of 
Idle ages. Evidently in the west, simple isolation has 
iously accomplished in the lapse of time what a rational 
on tries to bring about in the east. This legislation has 
f preserved the populations of China and of the east in 
from entire destruction. I do not mean to say that the 
J ways and carefully adhered to, because in that case the 
(vould be extinct now; but the rule is sufficiently known, 
ficiently adh.ered to, to make its salutary consequences 

ion then, and exhaustion of the pathological principle, 
B course of four generations, are the only methods known 
acquiring immunity. Wherever the disease still exists, 
violation of that law, with which all the Oriental priests 
tors are so familiar, that has kept it alive. I had occa- 
)Ut a year ago to speak of these matters, at a time when 
as very much and very silly newspaper talk about the 
Arising from the presence of a few poor leprous Chinamen 
York. I beg permission to reproduce here my whole ar- 
lich I sent at that time to the Tribune, and which was 
?d Aug. 9, 1891. 

recent appearance of several Chinese lepers in New York, 
fact that they are permitted to pursue their avocation for 
at least, among us, suggests to me the following points 
t may be useful to consider in our conduct towards indi- 
of that kind, which the abundant flow of immigration 
ing to our shores : 

eprosy in China is very frequent ; in the province of Quang- 
f which Canton is the capital, alone, there are at least 
epers; in all the maritime provinces of the South it rages 
9 greatest intensity. It abounds, also, in Hankow, Cen- 
na. Outside of Canton, in its province, th^re are many 



leper villages, also along the Yang-tse-Kiang, as has been noted 
by several European observers. As to the interior of China, our 
knowledge of leprosy, of course, is derived solely from indigenous 
information. We know that the disease is more frequent In 
Quang-tung, Quang-sae, Hoonan, and Fuh-kun. In Pekin lep- 
rosy is rare. It is a generally admitted fact that it has not spread 
beyond the regions where it is established. Of coarse, it should 
be a rule at San Francisco to obtain information as to the part of 
China where the Mongolian immigrant comes from, if such a 
thing is possible. At any rate, might not a certificate of health 
be required of him? 

'* 2. The Chinese believe that the disease may be communicated 
by the contamination of food. This generally received opinion 
must seem to us strange at first; but the fact that the lepro- 
bacillus is found in greater abundance in the maoous membranes 
about the mouth, throat, and nose lends it a certain degree of 
plausibility. Now, the Chinese established among us preserve, 
as everybody knows, all the customs of their own country. One 
of these customs consists in grouping together and eating their 
rice from the same bowl with those chopsticks which are promis- 
cuously used by the whole house. If there is really something in 
the Chinese views of food infection, the necessity of isolating a 
leper from his countrymen is evident. 

**8. The Chinese Qovemment believes that leprosy is contagious, 
but it does not seem as if the people shared in this belief. There 
are asylums to isolate lepers all around Canton; laws and regula- 
tions have been issued with the same views. Yet, in spite of the 
regulations, the leper may enter any city by paying a certain sum 
of money, which goes to the leper fund. Altogether the Chinese 
act as if they did not believe in contagion. Nobody thinks of 
refusing to buy from a leprous huckster ; provisions are bought 
fearlessly in the store of a leprous caterer. The disease, we may 
therefore admit, cannot easily be communicated by contact. Yet 
if there is any danger in contact, then we may be sure that the 
Chinese among us, true to their traditional customs, as they are, 
will do nothing to diminish it. 

*'4. But even the Chinese believe, with many other Eastern 
nations, that leprosy is communicated by cohabitation. Their 
laws recognize this fact. Some strange superstitions show how 
much the people are convinced of it. It is a belief among the 
leprous women of China that a woman affected with leprosy can 
be cured by cohabitation with healthy males. Whether we ad- 
mit the Chinese theory, or are inclined to doubt it, we cannot ab- 
solutely condemn it, and therefore should not legal obstacles be 
put in the way of such intercourse between the two races? At 
any rate a leprous Chinese should under all circumstances be sent 
back to his own country. 

'* 5. To allow the leprous male intercourse with healthy women 
is simply to strengthen and nourish the lepro-bacillus. The 
strength of the latter is gradually attenuated as lepers breed with 
other lepers, so that after a certain number of generations the 
obligate parasite is extinguished. This is the law of hereditary 
transmissibility, which has influenced all Oriental legislation, 
inasmuch as marriage between recognized lepers is permitted, 
while between a leper and a healthy person it is prohibited. This 
tendency to further disease, produced by the admixture of healthy 
elements, may not be apparent at the first forthcoming genera- 
tion. The disease sometimes skips a generation or two and re- 
mains latent, until the third or fourth, perhaps, it meets with 
susceptible material. As long as there is a leper here, unre- 
strained in his actions, there is evidently danger of his perpetuat- 
ing the disease among us. 

** 6. It must not be believed that we are absolutely and under 
all circumstances safe from leprosy. It is true that European 
residents in China, even where their contai^t. ^^^X^^Soia^Tafi^v^Nak 
very cloae, caVeYi V.Vi^ ^Saft%ai^ ^xi\i N»\iwii >X!«^ \w^-'^saEK«^^BBia^ 
tbem»e\vea «\U)«^tYi«t, X\\%X \», «^X. «A \vs^ ^V5>ii.'Cw^T«».x« - 
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the most iotimate terms. But then, nnder these circumBtances, 
they catch the diseaFe. As there is do danger here of such iden- 
tification of the two races, we need no protection from a board of 
health for our own persons; but if some restraint is not put upon 
the intercourse of the races future generations, even here, may 
have to pay for the imprudence of their fathers. It seems to me 
that it is the duty of our National Board of Health to send back 
to their own country the lepers -who have it now in their power 
to poison several generations and to establish a horrible disease, 
to be exempted from which we have considered hitherto a pre- 
cious privilege, and thanked God for it.'* 

It follows from all that I have said that the danger from leprosy 
does not arise from any contagious action, but from the continual 
redinte^ation of the disease, which results from the intercourse 
of lepers with healthy individuals. Contrary- wise to what would 
happen in syphilis, this intercourse strengthens and perpetuates 
the evil. As a matter of fact, no greater difference can be imag- 
ined in the etiology of two diseases than that which exists 
between leprosy and syphilis. I may here call the attention of all 
dermatologists to the well-known Colles law. According to that 
law, a woman who bears a child to a syphilitic man acquires per- 
fect immunity from syphilis. Now, nobody doubts, either in 
China or Japan, that a leprous woman bearing a child to a healthy 
father acquires some measure of immunity; while the child re- 
ceives and transmits the susceptibility. This is a fact diametni- 
cally opposed to those which are included in Colles law. 

An assimilation, in whatever degree of leprosy and syphilis, 
has been made by many otherwise acute observers. Yet, what 
a difference in regard to contagiousness ; for instance, there is in 
the fact that one disease, breaking out at the age of puberty, 
spares the race, while the other congenital, appearing with the 
appearance of the individual himself (both parents being supposed 
to be syphilitic) would destroy the race. In leprosy the interven- 
tion of pure blood acts as a nourishment to the disease ; in syphi- 
lis, it attenuates the virus. The attenuation of germs, when they 
are allowed their regular course, seems to me to be of more gen- 
eral application. It is believed in Japan, that a child of parents 
who enjoy immunity from small- pox, by having had the disease, 
possesses itself a natural immunity (not a perfect immunity) 
transmitted to it. This was the greatest obstacle to the introduc- 
tion of vaccination into Japan: artificial immunity of the parents, 
they said, would interfere with the natural power of resistance of 
the child. Variolization (if I may coin the word) and syphiliza- 
tion were always popular in Japan, in consequence of these same 
traditions. The complete devitalization of our introduced vaccine 
virus, after a certain series of inoculations, when a new virus 
had to be imported, proves that these Orientals were right. The 
devitalization of the germ of syphilis, which has occurred in 
Japan, after thirteen centuries of syphilitic inoculation, proves 
also that a natural immunity is acquired by the very transmission 
• of the disease. 

Let me say now what I believe must be rationally deduced 
from all I have said: What is generally called contagiousness does 
not essentially belong to the disease itself, it is entirely in the in- 
dividual who contracts it. Its measure is that of the resistance 
of the individual or of the race. In four generations of lepers, 
regulated as I have said, the power of resistance becomes com- 
plete. In an unconscious, blundering, mediaeval way, the resist- 
ance has been acquired by Europe. There is no place for the 
idea of contagion in these facts. 



THE INFLUENCE OF THE MOON ON RAINFALL— A 

SYMPOSIUM. 

I. — BY MANSFUELD MERRIMAN, PH.D., LSmGH UNIVERSirY, SOUTH 

BETHLEHEM, PA. 

The widespread notion regarding the influence of the moon on 
the weather has probably some slight validity. The dispersion of 
clouds in mountainous regions under the influence of a full moon 
has been noted by several observers, as also the peculiar move- 
ment of thunder-storms. Yet little evidenoe, except of a nega- 
tive character, has been derived by s disoassion of nunfliJl 
statistics, although the rainfall is an element probably qaiie as 



liable to be influenced by the moon's changes as other elementi. 
A series of observations, suitable in all respects for such discua- 
sion, is indeed difficult to find. The mean daily rainfall for s 
locality of wide area is not adapted to ihis purpose, for the moon's 
influence cannot be supposed to be the same under different topo- 
graphical conditions. Even the daily records of rainfall at a single 
station may not be good ones if changes occur from time to time 
in surrounding buildings and trees, or if the gauge is placed at 
different positions in different years. 

The observations of rainfall, taken at Bethlehem, Pa., by Mr. 
F. E. Luckenbach, during 1881-1890, are selected as the basis of 
a brief discussion, and they are believed to be free from the ob- 
jections above noted. The amount of rainfall in each year was 
obtained for the day of new moon and for each of the three days 
preceding and following, and also for the other quarters. For 
each year a curve of rainfall throughout a lunar month of 28 days 
could then be drawn, and these curves were combined in varioos 
ways to endeavor to ascertain the features common to all of theno. 
The following conclusions were derived : First, the new moon is 
liable to be followed by an increase in rainfall; second, the full 
moon is liable to be followed by a decrease in rainfall ; third, the 
wettest period is generally at and preceding the full moon ; and, 
fourth, the driest period is generally at and preceding the first 
quarter. These conclusions are, in general, most plainly marked 
in the years of least rainfall. 

The first conclusion, that the rainfall is liable to increase after 
new moon, is perhaps the one most prominently observed in the 
curves for all the years. The frequency of rain, as shown by the 
number of days on which rainfall occurred, was also found to 
follow the same law. In the following table are given for each 
of the years the amount of rainfall on the two days before and oo 
the two days after the day of new moon, as also the number of 
rainy days for each period. The number of new moons embraced 
in the table is 124, and in the last two columns are shown the num- 
ber of times that this first conclusion was verified and the number 
of times that the opposite fact occurred. It is seen that every 
year except 1889 agrees with the conclusion as exhibited in the 

Rainfall for Tux) Days before and Two Days after New Moon, 



Year. 


iDcheB of Rainfall. 


Number of Rainy 
Days. 


ConduBion Yerl- 
fled. 




Before. 


After. 


Before 


After. 


Yes. 


Na 


1881 


0.82 


8.69 


2 


5 


5 


1 


1882 


1.51 


2.24 


2 


4 


8 


8 


1888 


8.07 


3.14 


7 


8 




4 


1884 


1.S8 


4.66 


5 


6 




5 


1885 


1.S8 


2.03 


7 


7 




4 


1886 


8.83 


8.08 


5 


10 




8 


1887 


8.07 


4.75 


1 


11 




8 


1888 


1.58 


1.68 


5 


8 




8 


1889 


6 13 


1.87 


7 


8 




7 


1890 


3.06 
28.97 


6.91 
83.87 


6 

1 


7 




8 


1881-1890 


53 


74 

1 


51 


84 


Odd years 


13.72 


15.41 


30 


39 


23 


19 


Even years 


10.25 


18.46 


23 


35 


28 


15 


1881-1885 


7.81 


16.79 


23 80 


23 


16 


1886-1890 


16.66 


17.08 


SO , 44 


29 


18 



totals. The jear 1889 was the one of heaviest rainfall, 57 68 
inches, while 1881 had the least rainfall, 34.09 inches, the mean 
for the ten years being 45.68 inches. The probabilities of the re- 
spective occunrences, if based upon the totals for the ten yeai s. 
ace, hence, ^ tluU rainfall will increase after the new moon, 
jfy^ thai it win decreMe« and ^ that rain will not occur either in 
the two dv^ ^ "« ^ In tlM two days after. 
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The concluaioD that the foil moon is generally followed by a 
decrease in rainfall is not as plainly marked as the above, but the 
following are the total amounts in inches for the two days before 
and the two days after full moon: — 





Before. 


After. 


1881-1890 


86.21 


27.00 


Odd years 


14.76 


12.61 


Even years 


21.45 


14 49 


1881-1886 


16.81 


10 64 


1886-1(<90 


19.90 


16.46 



The third and fourth conclusions, that the wettest period in the 
lunar month is near and before full moon, and that the driest 
period is near and before first quarter, are distinctly marked in 
the several mean curves. The mean result for the ten years is 
that 6.1 per cent of the rainfall occurred on the day of the first 
quarter and the two days before, while 18.8 per cent occurred 
on the day of the full moon and the two days before. In inches 
of rainfall the results for these two periods for several groups of 
years are as follows : — 



1881-1890 
Odd years 
Even J ears 
1881-1886 
1886-1890 



Day of FuU Moon Day of Flnt Quarter 

and two days before, and two days before. 

60.80 81.78 

28.64 18.76 

87.16 18.02 

20.76 12.65 

40.04 19.18 



The distribution of rainfall at and around the time of the 
changes of the moon has been the element most generally studied 
in connection with this question. In order that the records now 
under review may be compared with others, the following are 
given for periods of one day, three days, and five days respec- 
tive! j. These are for the ten years 1881-1890 and in inches of 
rainfall. 

Day of change Day of change 
and one day before and two days be- 
and after. fore and after. 





Day of 




change. 


New Moon 


14.62 


First Quarter 


9.61 


Full Moon 


24.59 


Last Quarter 


21.84 



41.77 
82.20 
68.48 
49.67 



72.69 
60.70 
87.80 
78.29 



These figures, like those previously given, indicate that the 
maximum rainfall occurs near full moon, and the minimum near 
the first quarter. It Is impossible indeed to avoid the conclusion 
that at Bethlehem. Pa., during the years 1881-1890, the distribu- 
tion of the mean rainfall seems to have been arranged with respect 
to the changes of the moon. If the moon really infiuences the 
weather it is to be expected that a connection will also be observed 
in other records, but it cannot be expected that the maximum 
and minimum rainfall in the lunar month will be similarly situated 
in all cases with respect to the times of change. I venture fur- 
ther the suggestion that, if the moon affects the rainfall, the 
greatest infiuence will probably be found in connection with 
thunder storms and local showers. 



II. — BY H. A. HASBir,! WABHINOTOIT, D.C. 

There is hardly an idea regarding the weather so firmly rooted 
and so widespread as this, thst the moon has a rather marked 
effect in bringing about its changes. This paper by Professor 
Merriman is a very interesting contribution to the subject. I de- 
sire to add a little to what he says, as his conclusions are not the 
same as those reached by myself. This matter has been thor- 
ouKbly investigated in England and Europe with a negative re- 
sult, except that there seems to be a slight influence of the moon, 
or perhaps the tide, on the occurrence of thunder-storms, and that 
the full moon seems to have power to drive away clouds. All the 
feasts and festivals in Germany are at the time of full moon. 
This, however, may be as much for the beneflt of the light as the 
lack of rain. In the U. 8. Monthly Weather Review for October, 

> As Pro! Merriman^B paper has not been eeen, this must be regarded as 
an independent disoossion of the rabject and not a reply to that.— H. ▲. H. 



1886, there is a short paper, in which it is shown that over this 
country aa a whole there is a preponderance of thonder-storms 
during the new moon. While in New Haven, Conn., special re- 
search on this question showed that in that place there was, from 
1878 to 1880, nearly a half more rain just before and after new 
moon than full moon. A farther investigation for this whole 
country, also for 100 years at London, England, gave a negative 
result; that is, no effect from the phases of the moon. In 1889 
an investigation on the lower California coast gave a preponder- 
ance of rain during full moon. 

It has occurred to me that it would be advisable to calculate 
the data at Philadelphia, Pa., which is not far from Bethlehem, 
for this question. I first computed the data for fifteen years, 
1871-1886, and afterward for the ten years 1882-1891, with the 
result given in the accompanying table : — 



Amount of rain day of and 
one day before and after. 

1871-66 188S-91 



Amount of rain day of and two 
days before and after. 

ISn-SS 188i-«l 



New Moon 


66.66 


42.08 


108.88 


74.81 


First Quarter 


6i».88 


29.09 


102.26 


60.68 


Full Moon 


60 86 


44.12 


94.60 


60.80 


Last Quarter 


66.72 


47.69 


101.06 


64.08 



It will be seen that in the first period of fifteen years there is a 
preponderance of rain at the time of new moon, which corrob- 
orates the result previously obtained at New Haven. In the sec- 
ond period, for the three days about each phase the result is 
similar to that of Professor Merriman, though the difference of 
two inches between new and full moon is very slight. When we 
take the five days about each phase, however, we see that the new 
moon has 18.6 inches more rain thrfb the full. I do not advance 
these figures as proving any influence whatever. It must be 
almost inappreciable if there is any at all. 

A word may be added regarding the influence of the moon in 
driving away clouds. I have detected this apparent influence 
many times by closely watching the moon. Of course, if this is 
a fact, it would show that there must be a tendency to less rain at 
the time of full moon. It should be borne in mind, however, that 
the minimum of cloudiness occurs in the evening or before mid- 
night, and this complicates the phenomenon. 



RECENT BOTANICAL EXPLORATIONS IN IDAHO. 

BT D. T. MACDOUOAL, LAPATXTR, mn. 

In various parts of the region occupied by the ranges, spurs and 
foot-hills of the Rocky Mountains are large areas which have never 
been explored by the naturalist. The species of the flora and 
fauna of such regions can, to a great extent, be approximated 1:>y 
a knowledge of the contiguous territory, especially if a similarity 
of climate prevails, but in all cases every natural area of land, 
such as a river, valley, or mountain range, gives to its forms of 
plant and animal life certain differences from all forms found in 
other localities. If the differences are of sufficient importance, 
they will constitute new species, and in many cases whole groups 
or genera peculiar to a certain region are found. 

The exploration of certain areas invariably brings to light 
numerous undescribed forms of both plants and animals besides 
affording valuable information on the distribution and variations 
of known forms. 

At various times collections and observations on the flora of the 
Rocky Mountains have been made by attaches of geographical 
and geological surveys, and by the various parties engaged in the 
exploration and survey of railroad routes across the continent, bj 
individual workers under the direction of the several divisions oi 
the U. S. Department of Agriculture, by representatives of varioiiis 
scientific societies, and by collectors working entirely indepen- 
dently. 

The amount accomplished in this way cannot eadly be^eetl- 
mated, but it may be suggeative to know that "The Byitematio 
and Alphabetic Index of New Species of North American Fheneio* 
gams and Pteridophytes," published in 1891 by Joeephine JL 
dark, •' Contribations from U. a National Herbartam^" YdL f 
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No. 0, abowa that, dariog the jeu of 1691, 077 new apedea and 1S8 
new Turietiee of flowering ancl fern-like pisnta were deecribed. 
Perbape one-third of theae are simply old forma re-arranged, but 
theae flgnres indtcata that more than Ave hundred new forma 
among the higher planta, with no mentioo of the vael number of 
lower forma, have been dlacovered in this one year. Among the 
areas within the boundariea of the United Statea unexplored by 
the nMuraliet, maj be mentioned north-weatem Montana, north- 
em and central Idaho. These regions have been at various times 
penetrated b; Hudson Bay trappers, missionaries, hunters, gold 
and silver proepectors, but our knowledge of the topogrnphy is 
comparatively meagre, and the beat government maps are not 
even approximately correct, eepecially in central Idaho, with 
which this article is particularly concerned. In general, bow- 
ever, the follow'ng description obtains. (See map.) The broader 
somthern port on consiats n great part of the arid " sage " plains 
of the Snake River Bas n The surface is chiefly basaltic lava 
overlying porphyiltic tradiyte This entire region is character- 
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iaed by excessive changes of temperature. The central portion 
is a huge mountain mass upreared in places to a height or 18,000 
feet, reaching far above timber'Iine and bearing extensive banks 
of perpetual snow. ■ 

The jagged slopee are covered with Foreeis oF cone-bearing trees, 
with dense thiokeia of underbrush on the lower slopes. The 
principal formations are lava, graeite, and forms of limestone 
and quarts. 

The most prominent of the numerous short ranges comprised in 
this group are the Salmon Ri>er. Lost River, Clearwater, Saw- 
tooth, Pahaimeroi, Craig, and Seven Devils Hountaios. Extend- 
ing northward along the eastern border and joining this central 
mass directly are the Bitter Root ranges passing northward into 
the Coenr d'Alene Mountains, leaving to the westward the semi- 
circular basin drained by the Clearwater and Palouse Rivera and 
by the tributaries of I^ke Coenr d'Alene. 

North of the 48th parallel, Clark's Fork of the Columbia River 
coiB its way through the ranges and expands into Lake Pend 
d'Oreille, a oliff-encircled sheet of water, forty-five mil«s long and 

) Dr. O.H. lleiTlam,**KorttiAmerlouiTaiina,''J(abE> 



ten miles wide, with a depth of 1,000 to 3,SO0 feet Nofthwaid, 
between the forks of the Columbia River, ara the anow-o^ped 
mountains surrounding the elevated lAke Kaniksn. 

For the season of 1883, Dr. Geo, L. Vasey. chief botanist of Oe 
Department of Agriculture, planned a survey of the faaaaltto 
basins of the ClearnaCer and Palouse Rivers, the country aionnd 
the lakes Coeur d'Alene and Pend d'Oreille and the adjoining 
mountain ranges to the eastward, and, actingnnder the dfreotioD 
of Dr. Vasey, in aocordasce with this pian, a party of botaniatB 
composed oF J. H. Sandberg, A. A. Heller, and D. T. HaoDoogal, 
with J. Q. Brunswick in charge of camp, outfitted at L«wistoii at 
the head of navigation of the Snake River, and went into camp 
on the north bank of the Koos-Kooakia or Clearwater Biver, 
April 28. 

The camp equi pment consisted of four native hones ("cay aan")> 
a mountain -wagon, harness, riding and pack saddles, a wedge 
tent for storage and sleeping-room, and a large wall t«nt for tlte 
routine work. To this may be added the usnal number of woolen 
and rubber blankets, tarpanlins, cooking apparatus, medtdne 
chest, Qre-orma, etc. For the preparation of dried plants, 6,000 
driers, 11| by 17i inches, and several times as many sheets of 
Hne Manilla paper of the same size, 'were furnished ; in addition, 
several packages of envelopes, for the reception of seeds and 
small plants; portfolios, tin boxes for collecting specimens, a 
varied assortment of picfae and large knives for uprooting planta 
from eoil and rocks; note-books for the accumulation of data 
concerning the habits and distribution of planta, and movements 
of the expedition, and an aneroid of doubtful accuracy and limited 
usefuleess. The general plan of work was to pitch the main 
camp in a favorable location, generally near a stream or lake, 
where good forage, fuel, and water might easily beobtained. From 
this place as a centre, the immediate neighborhood within a 
radius of three or four miles would be worked over; this area 
would then be extended four to eight miles farther by the use of 
saddle animals, the collector returning to camp each day. Still 
more extended excursioDi, bo far as 40 miles in some cases, were 
made by boats snd pack-horeee carrying the smallest necessary 
camp outfit and a minimum of apparatus. 

All floneringplantscollectedfor preservation were placed in the 
drying sheets on the same day on which collected, if possible, and a 
daily change of driers made until safely dried. These prepared 
specimens were then shipped toWsaliiogton whenever transporta- 
tion was available. 

After the region accessible to the camp had been thoroughly 
worked, the expedition would then move its entire equipment fif- 
teen to fifty miles and pursue the same method. In this manner 
the route was carried fiom the first camp on the Clearwater River 
to the southern edge of its basin in the Craig Mountains about 
May 20, camp being made st Lake Waha. Up to this time tbe 
weather had l>een extremely unfavorable to field work and 
preparation of specimens, the journal showing that during the 
first twenty-five dajsrain and snow-storms had been encountered 
on twenty-three of them, it being, however, practically the end 
of the rainy season. At Lake Waba (elevation 2,500) the nights 
were extremely cool, and on tbe slopea a few hundred feet above 
it were huge snow-banks, in many cases a dozen feet thick. 
From Waha tbe expedition retraced its steps to the Clearwater 
camp, then up the Clearwater and its northern tributary. Pot- 
latch Creek, making two camps on this stream and its branches. 
From here the route was through well-settled districts northward 
to the south-western part of Lake Coeur d'Alene, which was 
reached July 2, camps having been made near Moscow, Viola, 
and on Pine Creek. The expedition was joined at Moscow by 
Mr. G. B. Alton, who participated for three weeks in the excur- 
sions made to the lower ranges on tbe east and isolated buttes in 
the basin. From the camp at Farmington landing numerous 
bays and tributaries were explored by boat, and, by aid of one of 
the small steamers plying here, an excursion was msde up the 
Coeur d'Alene River, and half the party ascended tbe St. Joseph 
River to near the head of navigation, forming a temporary camp 
near the base of Wessner's Peak at the ranch of Mr. C. P. Reid. 
An ascent of the mountain was accomplished July 5. Ice waa 
foand on lake near the aummit, while snow. fields n 
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and extensive although itA highest part is far helow thnb<^r-]ine. 
The expedition moved across the lake and passed C«eur d'Alene 
City, making a short stop on the north hanls of the Spokane 
River, then northward, across a stretch of level prairie and the 
Northern Pacific Railroad, to the foot of a group of mountains 
whose highest peak is called Mt. Carlton. Sucker, Tesemini, and 
Fish Lakes were visited and some ascents were made. 

In the latter part of July the camp was carried to the south- 
western part of Lake Pend d'Oreille and located on the ranch of 
Mr. J. Lieberg, a miner and botanical collector who was of ma- 
terial assistance to the expedition in the excursions with pack- 
horses made from this point to the mountains near the head- 
waters of the North Fork of the Coeur d*Aiene River and to the 
top of Packsaddle Mountain on the eastern shore of the lake. 
The work here was carried on under great difficulties. The 
mountaio slopes are very irregular, traversed by numerous cross 
callons and covered with forests of spruce, fir, aod pines, which 
have been in many cases invaded by fires throwing to the ground 
thousands of trees with the trunks lying across at every conceiv- 
able angle, forming extensive breastworks, which on the lower 
slopes are thickly grown with Ceanotbus and higher with Menzi- 
esia so thickly as to form a nearly solid wall. A passage through 
such places was effected only by the liberal use of the axe — cut- 
ting small trees too near each other to permit tbe pack-loads to 
pass and logs too high to be taken by tbe pack animals. At 
times an animal would attempt to pass between rocks or trees 
narrower than tbe load, or loose its footing and roll to the bottom 
of the cafion below, necessitating a halt and rearrangement of 
loads. Such occurrences wrought many accidents to apparatus, 
material, and temper, and oftentimes made an advance of two or 
three miles a very creditable day's work. 

Vast forest fires were raging at this time over northern Idaho, 
adjoining parts of Washmgton and Montana; all of the valleys, 
caftons, and lower levels were filled with a layer of smoke so that 
from tbe double crest of Packsaddle Mountain, tbe tops of the 
neighboring peaks, as far as tbe eye could reach, appeared as 
islands in this sea of pitchy fog. These fires are of widespread 
prevalence and of yearly occurrence, destroying thousands of 
acres of forest annually and threatening, in conjunction with tbe 
extensive snow slides that descend from the higher slopes, an 
almost entire destruction of tbe timber, forestalling, to some ex- 
tent, the piratical timber-thieves that infest its borders. 

The final work of the season was done from the northern end 
of the lake from near Hope, Idaho, and here at the end of the 
season the camp was broken and the corps returned eastward by rail. 

Briefiy summarized, the results of the expedition are as fol- 
lows: The basins of Lakes Coeur d'Alene and Pend d'Oreille and 
of the Clearwater and Palouse rivers were explored ; the botani- 
cally unknown area in Central Idaho now being limited on the 
south by tbe Snake River basin, on the west by the Snake River 
and the basin explored. About 25,000 specimens of dried plants 
were collected, representing nearly 1,000 species, many of them 
undescribed forms. Valuable facts concerning general distribu- 
tion of plants were obtained, since the area explored is one where 
the Rocky Mountain flora meets and intermingles with the Pacific 
coast fiora in a very interesting manner, while the opportunity 
afforded by numerous mountain slopes for the furthering of some 
problems of vertical distribution was not neglected. 



BIRDS THAT SING IN THE NIGHT. 

BT DB. MOBBIB GIBBS, KALAMASOO, MICH. 

We have no regular night-singers in Michigan, and, so far as I 
am able to learn, America does not equal the Old World nightin- 
gale, although we have diurnal songsters which exceL Tbe fa- 
mous English naturalist, Gilbert White, records three species of 
birds which sing at night in the British Isles. Tbey are the 
reed-sparrow, which sings among the reeds and willows, the 
woodlark, singing in mid-air, and the nightingale, as Milton 

describee it, — 

" In shadiest covert hid." 

There are several species of owls which roll forth or screech 

out their notes at night, and also numerous shore-birds and water- 



fowl that issue their varied calls, and, especially these latter, are to 
be heard during the season of migration, as most birds are partial 
to night tmvSl spring and autumn. Then, too, our well-known 
whip-poor-will confines his not unmusical, but monotonous jargon 
to the hours of darkness, while the scream of tbe night-hawk 
breaks on the ear between the setting and rising of the sun. But 
these birds are not, strictly speaking, songsters, although their 
notes undoubtedly fill their requirements as to harmony and ex- 
pression. 

Tbe plain, domestic little chipping sparrow sometimes favors 
us with its simple reverberating chatter in the darkest o' nights. 
The notes hardly deserve the name of song, but heard issuing 
from the surrounding gloom, the simple refrain commands our 
attention from its oddity at the unusual hour. The wood-peewee 
not rarely quavers forth its plaintive effort, sounding in the deep 
shade like a wail from a departed spirit. This favorite singer is a 
remarkably early riser, as he is also late in going to rest, and I 
have sometimes thought that his musical efforts at night were the 
result of an error on his part — an idea strengthened by the fact 
that the notes are rarely heard more than once during the night, 
and moreover the song is only occasional. 

Two others, which are sometimes heard to burst forth in ecstatic 
melody, are the hermit and Swainson*s thrushes. They are tran- 
sients in my locality, but nest to the north of us. If I could de- 
scribe the songs of birds, so that others could appreciate them as I 
do, I would feel that a partial acknowledgment had been made 
to the divine melody issuing from these birds* throats. 

We often hear that the best singers are the ones of plainest 
plumages, but this is assuredly not so in all instances. If one 
is permitted to listen to the sweet song of the scarlet tanager 
in thu night, it will be acknowledged that the brilliant coat of 
the songster does not compare in point of excellence to the 
owner's refrain. 

These birds are the only species which sing during darkness, in 
Michigan, that I have met with, and not one of them is a regular 
night- songster. 

NOTES AND NEWS. 

Thb College of Physicians of Philadelphia announces that 
the next award of the Alvarenga Prize, being the income for one 
year of the bequest of the late Sefior Alvarenga, and amounting 
to about $180, will be made on July 14, lb93, providing that an 
essay deemed by the committee of award to be worthy of the prise 
shall have been offered. Essays intended for competition maybe 
upon any subject in medicine, but cannot have been published, 
and must be received by the secretary of the college on or before 
May 1, 1898. The Alvarenga Prize for 1892 has been awarded to 
Dr. R. H. L. Bibbof Saltillo, Mexico, for his essay, entitled *« Ob- 
servations on the Nature of Leprosy.** 

— W. J. Waggener, Professor of Natural Philosophy, State 
University of Colorado, Boulder, writes: ** During the present 
year, I have tried the experiment of making diagrams and pic- 
tures for projection by the magic and the solar lantern by print- 
ing the same with the ordinary printing press and engraved 
blocks, on sheets of transparent gelatine. Tbe results were grati- 
fying even beyond the expectations which I had long entertained 
for the process. It is safe to say that by this means excellent 
lantern-slider from diagrams and engravings of nearly if not 
quite all kinds can be made and multiplied as rapidly and almost 
as cheaply as paper prints. Having assured myself of the useful- 
ness and the novelty of the process, I wish that its use may bring 
the unlimited benefits and pleasures of projected pictures to many 
who cannot afford the more expensive ones now in use. Espe- 
cially I hope that all schools may soon be able to make use of this 
means of instruction. No patent will be asked for this process, 
but all are invited to make free use of it.*' 

— Macmillan & Co. announce that the recently completed edi- 
tion of Foster's ** Text-Book of Physiology," in four parts, is to 
be supplemented by the issue of an appendix on *<The Chemioal 
Basis of tbe Animal Body," 1:>y A. Sheridan Lea, 8o.D., F.B.8. 
Dr. Lea is lecturer on physiology to the University of Cambridge^ 
England. 
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STATISTICS OF THE MISSISSIPPI RIVER. 

BT H. L. WHiriNG, WASmNGTON, D.C. 

Persons familiar with the range of tide along the seaboard can 
hardly realize how much the waters of our great interior rivers 
are affected by the rainfalls and watershed upon and from the 
▼ast surrounding valleys. The records of the Mississippi River 
Commission give much relevant data in regard to these phe- 
nomena. The following figures have been selected, from the 
voluminous reports of the Commission, to give more briefly a 
knowledge of facts that do not come before the general public. 
As an instance of the great rise and fall of the Mississippi River 
at Cairo — at its confluence with the Ohio — in the spring of 1891, 
at its low-water stage, the surface of the river was within a few 
inches of the top of the levee that protects the city of Cairo from 
inundation, and from the deck of the steamer the writer looked 
down into the streets of the city several feet below the line of the 
water rushing by with a velocity of nearly seven miles an hour. 
In the fall of the same year, at the low -water stage of the river, 
the steamer, at the same place, was fifty-one feet below the eleva- 
tion at which she floated six months before; and this was not the 
greatest range of the river at this point. 

Difference between highest and lowest water- readings. 

Mississippi River. 

St. Louis, Mo 87.1 feet. 

Cairo.Ill 53.2 *' 

New Madrid, Mo 41.4 " 

Memphis, Tenn 84.5 ** 

Helena, Ark 48.0 *' 

Mouth of White River, Ark 48.4 *» 

Greenville, Miss 40.8 ** 

Vicksburg, Miss 51.1 ** 

Natchez, Miss 49.9 *• 

Moath of Red River, La 48 5 •» 

Baton Rouge, La 86.0 " 

Plaquemine, La 29.9 ** 

College Point, La 23.7 ** 

Carrollton (New Orleans) 15.9 ** 

Atchapalaya River. 

Simmsport, La 88.3 ** 

West Melville, La 30.4 ** 

Red River. 

Shreveport, La 25.5 *« 

Alexandria, La 40.2 ** 

Barber s Landing, La (Head of Atchapalaya) 51.1 ** 

Arkansas River. 

Little Rock, Ark 81.0 '« 

PineBlaff,Ark 29.5 *' 



White RiTer. 

Jacksonport, Ark .\ 88.9 feet» 

Clarenden, Ark 88.8 ** 

St. Francis River. 
Wittsburg, Ark 44.0 •• 

Tenacsaee River. 

Florence, La 80.4 " 

Chattanooga, Tenn 54.0 ** 

Cumberland River. 
Nashville, Tenn 55.6 ** 

Ohio River. 

Paucha, Ky 54.2 " 

Cincinnati, Ohio 69. 1 **" 

Louisville, Ky (Upper) 45.5 •* 

Louisville, Ky (Lower) 71.0 " 

Areas of Overflow. 

St. Francis Basin, Commerce, Mo., to Helena, 

^fjj (east side of river) ^ q^ ^ 2,874 sq. milea. 

(west side of river) ' ) 8,216 •* 

Illinois, Kentucky, and Tennessee 616 " 

White and Arkansas Basins (west side of river), 

Helena to Arkansas City 956 ** 

Yazoo Basin (east side of river), Memphis, Tenn., 

to Vicksburg, Miss 6,648 " 

Macon, Boeuf, and Tennessee Basins (west side 

of river), Arkansas City to Red River 4,955 •* 

East side of river, Vicksburg to Baton Rouge . . . 415 '' 
Atchapalaya Basin (west side of river). Red 

River to Bayou La Fourche 6,085 •* 

Pontchartrain Basin (east side of river), Baton 

Rouge to Gulf of Mexico 2,001 '* 

La Fourche Basin (west side of river), Donald- 

sonville to Gulf of Mexico 2,024 ** 

29,790 
Nearly thirty thousand square miles, or three and a half times 
the area of the State of Massachusetts. 

Although, as stated, the high-water depth of the Mississippi 
River at Cairo is over fifty feet, the low-water depth, on shoaJs 
and bars, does not exceed four feet. This great highway to the 
ocean is, therefore, at these latter seasons, practically unavailable 
for navigation. Ten of the large steamers of the Anchor Line, 
which ply between St. Louis and New Orleans, are now laid up, 
while the elevators of St. Louis have accumulated some nine 
million bushels of wheat, waiting transhipment.* This is but a 
partial showing of the importance of the improvement of the Mis- 
sissippi River, in its low- water navigation, to the commercial in* 
terests of the country; aside from the injury to agricultural inter- 
ests from the overflow of the lower basins of the river. 



ON THE QSE OF THE COMPOUND EYES OF INSECTS. 

BY B. T. LEWIS, BAUNG, ENGLAND. 

Few subjects connected with the study of insects have given 
rise to more widely difl'ering opinions than the rationale of their 
complex organs of vision, the physical structure of which pre- 
sents to us one of the most elaborate optical combinations to be 
found in nature, and this, too, upon a scale so minute as to require 
no ordinary skill on the part of the microscopist to unravel its 
marvels. 

Attempts to work out the problem as to what is the impression 
produced upon the consciousness of an insect by an arrangement 
so complicated have seldom resulted in satisfactory conclusions^ 
not a few failures in this respect apparently being due to inade- 
quately clear conceptions as to the application of the laws and 
phenomena of refraction to the cases in point. But whether the 
subject is approached from the standpoint of those who regard an 
organ as having elaborated itself in obedience to the necessities of 
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external conditions, or from the opposite position of those who 
aver it to have been designedly contrived to meet the special re- 
quirements of those conditions, it is a matter for surprise that any 
should have been found to express a belief that, for distinctness of 
vision and other purposes for which eyes are required, these 
specialized and elaborate contrivances are little better than optical 
failures. Such a notion, if capable of proof, would be a unique 
exception to that perfect adaptation of means to ends, which, 
wherever our knowledge is complete, we find everywhere else in 
nature. 

Apart from the question as to whether the nervous structure of 
an insect's eyes enables it to utilize rays which are beyond the 
compass of our own, it is clear that the nature of light requires 
in all organs of vision a structure which is analogous in its optical 
principles; that is, there must be the means of forming an image, 
a sensitive screen upon which to receive it, and a connectiog line 
along which the received vibrations may be conveyed to the ulti- 
mate seat of the sensorial impressions. Hence we find a lens, a 
retina, and an optic nerve to be common to all. We may also 
infer that the external physical requirements will be approximately 
the same, so that the vibrations must be of proper quality, they 
must be of sufficient intensity, and they must impinge upon the 
retina for a sufficient time to enable its sympathetic fibres to re- 
spond to and take up the impulses imparted. 

The first difficulty which we meet with in approaching the sub- 
ject is one which does not apply to insects alone, and therefore 
does not enter exclusively into present considerations. 

In the case of human vision the optic angle is so small that each 
eye sees the same object, indeed confusion is experienced and a 
double image is perceived unless the optic axes are so converged 
upon the object as to brina: its image upon the correspondingly 
sympathetic portions of each retina. But in the case of some 
animals, and in that of birds, the increase of the optic angle pre- 
cludes the possibility of such co-ordination, so that an entirely 
dissimilar picture is presented to each eye, and a further compli- 
cation is introduced in the case of the chameleon, whose eyes are 
capable of independent movement in every direction within the 
limitations of their sockets. We are unable to realize in our own 
minds what the effect of this may be, because, with the exception 
of impressions received through the sense of touch, we have no 
analogous experience, but we may readily conceive it to be a 
matter of interpretation by which the wide extension of the visual 
field induces the perception of a panoramic view of the surround- 
ings; and if to eyes which are laterally situated we add also others 
on the vertex, with divergent axes as we find in the ocelli of 
many insects, we may further imagine that an extension of the 
panorama vertically may present a picture embracing an area of 
more than half a hemisphere. 

But when we come to regard vision by means of compound 
eyes, such as we find in insects, other considerations present them- 
selves and it is obvious that the question as to *' why and where- 
fore " requires another answer. I should like to be allowed here 
to make a protest against the continued application of the term 
** facetted " to the corneal surface of the compound eye, as con- 
veying an idea which is not strictly correct. At a recent conver- 
zatione I found, amongst other objects exhibited, a planoconvex 
lense, the curved surface of which was ground off into numerous 
actual facets, and visitors were invited to look through this from 
its pline face in order to realize the effect produced by the 
'* facetted *' eye of an insect. I need not point out that both 
structurally and optically this conception was entirely erroneous. 
The structure of the compound eye is, however, now so well 
known that I do not propose to enter upon it here at any length, 
but will merely refer to the recent researches of Professor Exner 
and others as showing (1) that, contrary to previous speculations, 
it is capable of forming a distinct image of considerable ampli- 
tude, towards which each ocellite contributes its share; (2) that 
in the picture so produced very many of the pictures formed by 
adjacent ooellites are either superposed or overlap each other in 
such a way that the corresponding portions of each become coin- 
cident upon the retina; and (8) that it is highly probable that the 
structure of the organ provides an arrangement which serves a 
purpose equivalent to that of the iris in the vertebrate eye, with 



the further suggestion of a means of focussing. Professor Ex- 
ner's experiments also prove that by the intervention of the crys- 
talline cones this composite, or " summation,** image is erect, and 
is formed at an increased distance from the corneal surface. 

Thoee who have access to the last edition of the late Dr. W. B. 
Carpenter's book, " The Microscope and its Revelations," will have 
noticed a reference to these researches, but it may be as well to 
note that the figure on page 908 appears to have been laterally in- 
verted by the engraver, my own recollection and a rough sketch 
taken at the time enabling me to say chat in the original photo- 
graph the letter R was not reversed as shown in the woodoutt 
and the church faced the other way. 

Assuming, therefore, that distinct and otherwise perfect vision 
is enjoyed by the possessors of compound eyes, it is reasonable to 
suppose that, if we desire to know what is the raiaon cTetre of 
their complex structure, we shall be most likely to find the an- 
swer, if we proceed upon lines indicated by the further assump- 
tion, that it is required to meet some special necessity arising from 
conditions of life which differ from those of other creatures. 

Pursuing the inquiry in this direction the following considera^ 
tions make it probable that such conditions may be recognized in 
connection with the extremely rapid movements of insects in 
flight. 

The angular diameter of the field of distinct vision in the human 
eye (as distingujshed from the visual angle) is much smaller than 
is commonly supposed, experiment shows that it varies with in- 
dividuals, but. for present purposes of illustration, we will call it 
10^. The inconvenience which would otherwise arise from so 
circumscribed an area is in practice largely compensated for by 
the celerity and freedom of motion common to the eyes and head, 
by virtue of which also we are able to neutralize the effect of our 
own movements, and, within certain limits, to perceive moving 
objects which would otherwise cross the field in less time than 
the minimum required for the production of a distinct retinal 
image. The exact duration of this period is a matter of personal 
equation, but may usually be taken as about ^V of a second. Now 
it is a matter of common experience that when travelling in a 
railway train at the rate of, say, fives miles an hour, we can, with 
fixed vision, clearly distinguish the fiowers growing adjacent to 
the track, but, as the speed increases, we become leas able to do 
so, until, at 50 miles an hour, they cross the visual area too 
rapidly to leave more than an indistinct impression of horizontal 
lines. It is, however, conceivable that if, as soon as an object 
had traversed the field of one lens, it came successively within 
the scope of nine others, which, without break of continuity, 
would project its image upon the same portion of the retina, the 
persistence of the image would be increased tenfold, with the ob- 
vious result that the flowers would then be seen as clearly whilat 
passing them at 50 miles per hour as they would be under ordi- 
nary circumstances at one-tenth the speed. 

If there is truth in this suggestion, that the use of compound 
eyes is to enable their possessors to enjoy distinct vision during 
rapid flight, it would appear to derive support from the fact that 
we find, as a rule, that in larvss and in insects which are wingless 
the eyes are either simple, or that the ooellites, of which they are 
compounded, are comparatively few in number; whilst in those 
with wings the compound character is developed to its highest 
degree in genera whose powers of flight are most remarkable. 
Instances are not wanting in which the eyes of apterous females 
are simple, whereas they are compound in the case of the winged 
males of the same species. 

That such extremely rapid flyers as the dragon- files and preda- 
tory Diptera are endowed with acute and accurate powers of 
vision seems to require no further proof than is afforded by the 
unerring manner in which they strike and capture other insects 
which are also on the wing. 



PBOFB880R SoPHUS RuQE of Dresden, an authority on matten 
relating to the discovery and exploration of America, prononiiOM 
Mr. Winsor's *< Columbus*' '*the most important oontrilmlkNi 
that North America has made to the present commemoratiaa ** i^ 
1492. 
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TURKISH TIME-PIECES. 

BT F. A. BBKLT, WABHXRGTOir, D C. 

Many years ago I veotored the opinion that the development of 
the mechanical clock was hindered for many centuries by the 
general use of the Roman system of hours. I am more than ever 
convinced of this. It is perfectly well known that prior to the 
Christian era trains of gearing and other mechanical expedients 
were in use whereby the hand of a clock could be made to travel 
with uniform motion on a dial. There was, to be sure, no true 
mechanical escapement, but Ctefibius had devised what I venture 
to call a water escapement, which, under certain restricted con- 
ditioDS, performed the true function of that element of the modem 
dock. But the ingenuity of the times wan not adequate to the 
production uf the varying movement necessary to keep time in a 
system in which the length of the hours was constantly changing; 
and so the clock waited many centuries until the system of hours 
waa changed. 

This subject has been brought quite forcibly to my mind by 
coming into the possession of a number of German and Sfi^iss 
patents for clocks designed to keep Turkish time. It appears 
from the specifications that the Turkish system of hours is prac- 
tically identical with that of ancient Rome, the day commencing 
and endinfi: with sunrise, and the middle t)eing at sunset, the two 
periods of day and night being divided into six hours each, which 
constantly vary in length with the change of season. 

It is obviously impracticable to make up a railroad time-table 
on such a system, or to accommodate it to numerous other re- 
qniremeotsof modem social life; and therefore the wonder is that 
anybody should think it worth while to construct a clock adapted 
to this system; but, as the patentees are in all cases residents of 
Constantinople, it may be inferred that, in devising these clocks, 
ibey are endeavoring to minister to a felt want of that capital. 

The device employed is of the same character in all the patents, 
though in some automatic, in others requiring frequent attention. 
It consists in so adjusting the governing member (pendulum or 
balance-wheel) as to give it a faster or slower rate from month 
to month; that is to say, in the winter months, when the period 
from sunrise to sunset lit short, to quicken the action of the move- 
ment so that the hand shall pass in proportionately less time over 
that portion of the dial which represents the hours of daylight 
than it does in summer, when the days are long. It is obvious at 
once that this does not accomplish the purpose sought for, and 
the inference is natural that in the Qerrnan and Swiss Patent 
OflSces the question of utility cannot have been raised on these 
applications. If the^ pendulum is adjusted to a slow beat in the 
month of June, when the hours from sunrise to sunset are long, it 
might measure time during the day, but that same slow beat will 
destroy its capability of measuring off the short hours of the night. 
A parallel statement is true for the month of December. For 
this reason these inventions are useless, though they may serve the 
purpose of the patentees by imposing on the credulous Moslem. 

It does not seem impossible in the present state of the arts to 
construct a time-piece capable of marking off this kind of hours 
with reasonable precision. The exactness of an astronomical 
clock or even of an ordinary kitchen clock would be unnecessary. 
But the inventions above referred to do not approach a solution 
of the problem, the key to which is to be found in a clock pre- 
sented to this Government by that of Japan at the close of the 
Centennial Exposition. In this the hand moves around the dial at 
a uniform rate throughout the year, the adjustment for different 
seasons being accomplished by shifting the figures on the dial. 
It is many years since I have seen this clock, but, as I recollect 
it, the top of the dial represents sunrise and the bottom sunset, 
the half- circumference on each side being divided into five hours 
by a set of figures which can be shifted in place as the seasons 
change so as to make the day hours long and the night hours 
short, and vice versa, the sunset hour being shifted also. 

I see no great difficulty in producing this shifting of the sunset 
hour automatically to the right or left as the season may require, 
nor does it appear to me insurmountable to connect the inter- 
mediate hours with the sunset hour so that they shall be shifted 
proportionately with it. With such a contrivance an hour-hand 



moving at an equal rate oyer the dial would point to the true hour 
by Turkish time at all seasons of the year, day and night. In 
fact, the problem seems to me so easy of solution that I can only 
explain the non-appearance of such clocks in the market by the 
supposition that no actual demand exists for them. 



NOTES UPON THE ACTION OF DRUGS AND AOENCIES 
UPON THE RESPIRATORY MOVEBfENTS. 

BT HOBATIO C. WOOD, M.D. , LL D. (TALB), VmYBBiaTY OF PSm- 

SYLVAinA, PHILADBLPHIA. 

The results of a research which I have recently completed in 
the laboratories of the University of Pennsylvania, although bear- 
ing very directly upon practical medicine, have, I think, sufficient 
scientific interest to be noted in the columns of Science, 

Hitherto, the study of the action of agencies and drugs upon 
respiration has been made chiefly, if not solely, by noticing their 
effects upon the rate of respiratory movements. It is evident, 
however that increased activity of rate does not necessarily imply 
increased activity of function, since the respirations, though more 
frequently repeated, may be so shallow as to have little effect. 
Aided by Dr. David Cerna, now of the University of Texas, I have 
measured the amount of air taken in and out of the lungs of the 
dog under different conditions. 

Emotional or nervous excitement was found to be a most potent 
agency ; the dog seemingly expressing his feelings in his respira- 
tion as completely as a human being expresses his in his face; so 
that during excitement more than twice as much air is moved as 
during quiet. It has long t>een known that the dog, having prac- 
tically no sweat-glands, cools himself through the respiration; 
and so it was found that heating the animal, by such arrange- 
ment of apparatus as not to cause pain, nor to bring hot air in con- 
tact with the lungs, nearly doubled the respiratory movement of 
air. Heat, therefore, is to the dog a powerful respiratory stimu- 
lant; when in excess, however, it depresses function, as it was 
found that if the heating were continued the air movement be- 
came almost null. The rapid respiration seen in human beings 
suffering from fever, indicates that they are affected by heat 
similarly to the dog. 

Chloral was found to be a more positive, persistent, and certain 
respiratory depressant than the morphine salts; it always reduced 
the air movement, and the reduction, with repeated and increas- 
ing doses of chloral, was progressive, until finally respiration waa 
completely arrested. 

The actions of atropine, cocaine, and strychnine were studied 
both in the normal and in the chloralized dog. Each of these 
alkaloids was found to be a powerful respiratory stimulant, in- 
creasing most markedly the air movement. The rather unex- 
pected result was reached that cocaine is probably the most pow- 
erful of the three, but that strychnine is the most persistent and 
certain in its action. Thus, whilst cocaine seemed to be almost 
powerless against overwhelming doses of chloral, the influence of 
strychnine never failed to be manifested. 

The bearing of this research upon practical medicine is very 
evident. During the experimental preparation for my address 
before the Berlin Medical Congress in 1890, 1 discovered the great 
power of strychnine over the respiratory centres when almost 
completely paralyzed by chloroform or ether; a discovery which 
led to the universal practical use of strychnine in the treatment 
of the accidents of anaesthesia. Atropine has long been used in 
narcotic poisoning, but its value as a respiratory stimulant within 
the last year or two has been very seriously challenged. Our re- 
search, however, re-demonstrated its power as a respiratory stim- 
ulant. CJocaine has been used to some extent as a respiratory 
stimulant, but it seems to be much more efficacious than is gen 
erally thought. It was found in our research that in the deeply 
chloralized dog, after respiration had been brought up as far as 
possible by one respiratory stimulant, the second stimulant was 
able to still further increase the extent and power of the respira- 
tory movements. I haye apparently saved human life in respi- 
ratory failare» l^ adding cocaine to the strychnine which was 
being given in as large dose as was thought justifiable. Cooaine 
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and strychnine, however, have so moch similarity of action upon 
the spinal cord that the use of one of them would probably some- 
what increase any danger that may have been incurred by the 
administration of large doses of the other. 

On the other hand, atropine has little influence upon the 
spinal cordf its general physiological action being quite distinct 
from that of cocaine or strychnine. It is therefore probable that 
by the consentaneous use of atropine and strychnine, or of atro- 
pine and cocaine, the physician may obtain the advantage of 
what, many years ago, I spoke of as the ** crossed action'* of 
drugs; the two drugs touching and reinforcing one another in 
their influence upon the respiratory functions, and spreading wide 
apart from each other in their unwished for and deletereous 
effects. 

In conclusion, for the sake of any one who may be interested in 
the details of this research, it may be stated that it will shortly be 
published in full in the English Journal of Fhysioiogy, 



LETTERS TO THE EDITOR. 

«*« CorrewpondenU art requested tobeua brief ae poaeible. The umter'a name 
i§ in CM ea$e§ required ae proof of good faith. 

On request in advance^ one hundred oopiee of the number containing his 
communication tt*iU t>e furnished free to any correspondent. 

The editor will be glad to puMish any queries consonant ufith the character 
of the jfturtial. 

Man and the Glacial Period. 

A MISLEADING paragraph in Dr. 6rinton*s otherwise excellent 
review of a recent publication under the above caption, ^ in con- 
nection with the Reverend Professor Wright's response.' seems to 
demand a further word. Dr. Brinton errs in saying ** As a 
glacialist. the author of this volume stands among the first in the 
country, and his long study of that remarkable period in the geo- 
logic history of our planet invests everything he says about it with 
uncommon authority.*' 

Within recent years there has grown up a new branch of geo- 
logic science, which has been called by its devotees **geomorphic 
geology," **geo morphology," and still more acceptably **geo- 
morphy," and which is frequently spoken of as the ** New 
Geology.*' It is the function of geomorphy to read geologic his- 
tory from earth-forms, as the older geology read history from 
deposits and their fossils. Beginning a score of years ago with 
Powell's conception of the ** base-level," at which erosion ceases, 
the primary idea has extended and expanded until now the geolo- 
gist not only recognizes ancient base-levels in certain topographic 
forms, but is able to determine from steepness of slopes and other 
topographic relations the rate at which erosion has proceeded in 
the pat«t. and thereby the attitude and altitude of the land during 
earlier ages. This branch of science has been successfully pur- 
sued by a number of geologists in this country and a few abroad, 
and is taufi:ht in three or four universities; and it has been found 
of especial use in the study of glacial deposits It is, however, a 
sealed book to Professor Wright ; not a syllable in his latest work, 
or in any other of his many publications, or in his public utter- 
ances before scientific societies, suggests that he is aware of the 
existence of the New Geology. 

Within two decades the discriminating genius of Ohamberlin 
and a score of fellow- workers in this country has thrown much 
light on the events and episodes of the glacial period. Largely 
through the application of geomorphy, it has been shown that the 
glacial deposits of north-eastern America represent two, three, or 
more distinct ice invasions occurring at different epochs in a long 
period, and that the earliest of these deposits is many times older 
than the latest — indeed the leading authorities agree that if the 
post-glacial period be represented by unity, then the entire glacial 
period must be represented by two figures. This succession of ice 
deposits and ice invasions is not, indeed, recognized by some of 
those glacial ists whose observations have been confined to regions 
in which only a single deposit is represented; but with one or two 
exceptions (including our author's namesake, A. A. Wright, pro- 
fessor of geology at Oberlin) every geologist who has studied the 

> Sdenoe, toL xz., 189S, p. 948. 
* Op. dt, pp. 875-S77. 



marginal drift holds to the bipartite or tripartite or multipartite- 
character of glacial deposits and glacial history. This succession 
is not admitted by the Reverend Professor Wright. Accordingly, 
his ideas concerning early man have no definite time-basis and 
cannot be discuf^sed intelligently by modem archseologists — It 
would be as easy to discuss the opinions of an author who can- 
founded not only all the successive dynasties recorded in the 
monuments and hieroglyphs of Egypt but also the works of the 
modem fellahin, or of a genealogist who argued that the families 
of a dozen successive generations dined together at the same 
board. As an exposition of the antiquity of man snd the glacial 
theory, '' Man and the Glacial Period " is a cry from the tombs of 
a dead past; it represents the primitive knowledge of a quarter- 
century ago, and might then have been considered authoritative; 
but its publication to-day is an offense to science. 

Professor Wright objects to Dr. Brinton 's ** flippant treat- 
ment " of the Nampa figurine, and insists that a geologist who 
happened to detect the fraud on the ground should burden scien- 
tific literature with some detailed statement. It does not seem 
to occur to him that the gentleman in question avoided rushing 
into print simply because the fraud was too transparent to de- 
ceive geologists, who alone are competent to deal with questions 
concerning the geologic antiquity of man. Respectable and cul- 
tured gentlemen seem indeed to have been deceived by this al- 
leged *' find," — but they were not geologists; so, too, respectable 
and cultured people, including an illustrious naturalist, have been 
deluded by a Philadelphia adventurer with an alleged motor, — 
but no physicist was deceived; in like manner, intelligent and 
honest people have been deluded by a brazen pretender into the 
belief that the heavens may be frightened into tears by cannon- 
ading — but the meteorologists are not deluded ; and the circle- 
squares and perpetual- motion inventors are abroad in the land, 
yet the mathematicians and the mechanicians are not deceived. 
And it would be folly for the physicist, the meteorologist, the 
mathematician, and the mechanician to rush into print and adver- 
tise each new fraud, for thereby the press would be flooded and 
libraries crowded, while fraud would only fiourish the more for 
the advertising. So long as poor human nature remains as it is, 
the knave and the dupe we shall always have with us; and it is 
to be regretted that a presumably competent authority in his own 
specialty of theology should be willing to assume either rdle in 
another line of activity. 

The author of the work has indeed visited many existing gla- 
ciers, and his observations would be of value to geologists if they 
could be accepted with confidence. A case in point is his meas- 
urement of the rate of flow in Muir glacier, in which he em- 
ployed primitive methods and recorded a result so extraordinary 
as to challenge credulity. Subsequently, the measurement was 
repeated by Professor Reid by a superior method, with a widely 
different result which is in harmony with all other observations. 
Instead of acknowledging his evident blunder, or even passing over 
the matter in silence, Professor Wright has the assurance to 
** talk round" the issue (p. 47), and thereby impugns the excel- 
lent work of a later observer. 

*<Man and the Glacial Period" is published by a reputable 
house as one of an ** International Scientific Series," and thereby 
acquires a respectability to which otherwise it could not aspire. 
Dr. Brinton has fairly, albeit charitably, shown its weakness 
from the standpoint of anthropology ; other reviewers have shown 
that it sinks even lower when viewed from the standpoint of 
geology.' In other ways, too, the title-page convejs erroneous 
impressions as to the profession and standing of the author. Thus, 
he takes unto himself the title ^'Assistant on the United States 
Geological Survey." The facts are, that he was temporarily 
employed by one of the collaborators of the bureau largely for the 
purpose of testing his competence as an observer; and that the 
test resulted unsatisfactorily to the bureau and was brought to 
an end several years ago. 

In brief, the world would be wiser if the book were not 
written. W. J. MoGbb. 

Washington, D.a 

s Eg., Professor T. G. Chamberiin In The Diftl, Vol. XIII., pp. 808-S06, Ho- . 
rember 16, 1888. 
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Psendanrora Borealis; or, What was It? 

The obeervatioDs which I am about to recount may not be new 
to othem, but, as I have failed to see or hear of any such after 
several years' waiting, I comrannicate raioe, hoping that by doing 
so ( may call them out if there are any. The business portions of 
Minneapolis, Minn., had for many years been lighted by the 
Brash system of electricity, during which time that method of 
street illumination had been extended considerably in all direc- 
tions, leaving, however, much more that continued to be lighted 
by gas and oil. I bad occasion to visit the suburbs of the city 
nnder circumstances which delayed my return until a very late 
hour, and for a considerable portion of my way the latter method 
of lighting prevailed. On passing into the electrically- lighted 
section, my attention was arrested by the appearance of the aurora 
horealis, or northern lights. 

It being in the month of February, and (heir appearance at that 

season by no means a rare event, while the lateness of the hour, 

and the severity of the cold, with the air so filled with frost as to 

give an appearance of a light fog, I was hastening forward as 

rapidly as I could on foot, when I noticed that the aurora had 

disappeared, but after a few steps more it reappeared. Pausing a 

moment, I saw there was no mistaking the fact of my seeing a 

genuine display of northern lights, I again went forward with the 

same experience of interruption. This circumstance awakened a 

suspicion that the phenomena were in some way to be accounted 

for by the presence of the electric lights, and, after another brief 

pause to make myself assured of the certainty of my observations, 

I went back along the way I had come until fully out of the zone 

of the Brush lights, and well into that of the gas-lamps, where I 

found no signs of an aurora. 

Returning slowly towards and into the former illumination, all 
of the observations were repeated precisely as at first, until having 
passed a given burner, when the phenomena again ceased. After 
repeatedly changing my position in relation to a special burner in 
a northern and southern direction, during which I discovered that 
the phenomena was most distinct when I was observing them at 
Of about the angle of 60^ to* the burner, a corresponding move- 
ment east and west gave no more facts, and after once more noting 
the characteristic movements of the serrated columns of partially 
prismatic radiations of the auroral beams along the penumhrated 
arc, I went on my way resolved to keep a good outlook for another 
such observation, but it has never come after nearly fivp }ears 
of waiting. If others have noticed the same, or similar phenomena, 
it will be gratifying, and in order, for them to say so. 

P. L. Natch, M.D. 

Anaoortes, Washlngtoo, Nov. 8. 



few instances I have seen humming-birds perch upon the bark 
below the holes in order to drink long without being forced to 
keep their wings moving while enjoying the sweet sap. 

In some cases I have placed small birch-bark cups upon trees 
frequented by the sap-suckers and their guests, and in each anch 
instance the humming-birds have been as quick as the wood- 
peckers to discover the dilated maple syrup with which the caps 
were filled, and to drink it in considerable quantities. I remem- 
ber seeing one drink for sixty seconds, with a ten seconds* rest id 
the middle of the minute. 

Most of the '* orchards ^* at which I have seen humming-birds 
as visitors from year to year have been composed of red maples 
or gray birches. At one of the birch orchards I shot two hum- 
ming-birds, a male and a female, in order to ascertain whether 
more of their kind were visiting the holes. Only nine minates 
elapsed before another was at the holes drinking. 

Frank Bolubs. 

Cambridge, Nor. 98. 

Sense of Direction. 

Some time in the fifties, in Oregon, a party of prospectors took 
a mule team, wagon, and camping equipage on a prospecting 
tour. In order to be correct in their local geography, and to re- 
trace their steps should they find anything worthy of a re-visit, 
they took a civil engineer along, who took the bearing of every 
course and the distance was chained. 

When they gave up the prospecting enterprise, their route had 
been so tortuous that they decided to take the direct route for the 
home camp. Tbe engineer footed up the latitudes and departures 
of the courses run, and made a calculation of the course home, 
and all struck for the home camp. When they reached the end 
of their course, night had overtaken them, and they found them- 
selves, not in the home camp, but in the woods, with no objects 
or land- marks that any of the party could recognize. 

As the engineer took no ** back-sights," or check bearings, he 
said that local attraction somewhere in their journey had thrown 
him oflf a little and that they were in the neighborhood of the 
home camp. At this, the driver turned one of his mules loose, 
which went directly to the camp, about three-quarters of a mile 
distant. As the mules were not allowed to run at large, for fear 
of wandering oflf or being stolen by Indians, this mule had never 
before been over that route, and must have had a sense of direc- 
tion. It was a joke on the engineer which he did not relish* 

though it had great ** staying Qualities. '* 

John T. Campbell. 

Rockvllle, Ind., Nov. 14. 



The Humming-Bird's Food. 



For three years I have made a special study of the habits of tbe 
yellow-bellied, or sap-sucking woodpecker (Sphyrapicus varius), 
as found in the White Mountains of New Hampshire. The birds 
arrive in that region near the middle or 20th of April, and remain 
until about the middle of October. During the whole of this period 
they derive the more important part of their food -supply from 
sap-yielding holes which they drill through the bark of red maples, 
red oaks, poplars, white and gray birches, the white ash and some 
other trees and shrubs. In every instance where I have found a 
well-marked drinking-place established by the sap-suckers, hum- 
ming-birds have been regular attendants upon it during tbe sum- 
mer months. 

I have paid hundreds of visits to these '< orchards*' of the sap- 
suckers, and have watched them for many hours at a time. By 
so doing I have ascertained that, as a rule, one individual hum- 
ming-bird seems to acquire a sort of easement in the sap-fountains 
of the woodpeckers, and if another ruby-throat attempts to drink 
sap at his spring, violent resistance is oflTered. 

The humming birds, at ''orchards" where they are not molested 
by the woodpeckers, drink scores of times in the course of the 
long summer day. When not drinking they are usually perched 
on twigs a few yards from the holes, keeping their nervous heads 
wagging from side to side while watching for intmders. In a 



Electrical Phenomena on the Mountains of Colorado. 

In Science for Sept. 23, Mr. O. C. Chariton describes a moun- 
tain experience, and inquires if it is common or dangerous. 

The peculiar buzzing and crackling sound, the standing of the 
hair on end, etc., are extremely common on the mountains of 
Colorado. The prospectors, miners, and drivers of pack trains to 
the high mines (above 11,000 feet) live in the midst of these 
electrical phenomena, and often find much amusement in observ- 
ing then: effect on the average ** tenderfoot," especially when lady 
tourists, as not seldom happens, find their long hair slip from the 
fastenings and stand up like the fabled headdress of the Furies. 
I have repeatedly heard the sounds at elevations between 6,000 
and 7,000 feet, but they are much more noticeable at higher eleva- 
tions, where they are sometimes terrific. They sometimes mark 
the tension of the air just preceding a discharge of lightning, but 
in general they are harmless. I have many times noticed them 
proceeding with hardly any interruption while the lightning was 
leaping from cloud to cloud overhead. They are caused by the 
passage of an electrified cloud, and theeflFect is rather worse when 
one is in the midst of the cloud. On these mountains the mani- 
festation of intense electrical phenomena is seldom seen except 
when there is hail or pellet snow, or the most violent summer 
showers; and the latter nsuslly have hail in some part of the 
storm. The loodcsl baniiigi I have ever heard came while a 
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hail-storm was approaching and while the peculiar ebelf or cornice 
which projects from the bane of the storm-mass was in the zenith. 
This shelf has a flattlBh and rather smooth surface on its under 
side and when seen from a distance appears to consist of a mass 
of cloud having an under-pavement of low domes or flattish bil- 
lows, and the broader and more p<>aceful it looks, the worse is 
the wrath of the storm above and within it. Lightning seldom 
comes from it. yet it is in a state of inteutie electrical excitement. 
While it is passing, there is a loud hissing from stretched wires 
(not connected with the earth), a stream of sparks, and at night a 
glow like St. Elmo*s Are. A herd of cattle can spmetimes be seen 
in the darkest night by their own light. 

The fact is, the physiolgical effects of electric induction are so 
common in the higher mountains, and are often so ludicrous, that 
we are in danger of throwing aside thesd phenomena as of no spe- 
cial scientific interest. Yet we here have a complex problem in- 
volving not only the electrified clouds and the air as dielectric, 
but also the electrical properties of the ground itself. Now many 
of the prospectors for metalliferous veins declare that the be- 
havior of lightning on veins containing certain kinds of ores dif- 
fers from the ordinary. Some of them profess to be able to know 
the nature of the minerals in a mountain by observing the buz- 
zing and other phenomena on the passage of electric clouds, but 
it is difficult to get them to talk about it, as they appear to regard 
the matter as a trade secret. Even experienced prospectors leave 
a certain peak on the approach of severe thunder storms, they de- 
claring their sensations of shock to be unendurable, even when 
the lightning does not strike the mountain. They report that 
stones are loosened from the cliffs and fall in dangerous fusilades 
down the mountain side. No doubt these are in part land-slides, 
but some of them are reported to take place when no rain fell, 
only snow or hail, or before the rain reached the place. My in- 
formants used this language : ** The mountain split and threw off 
those rocks.** I have been desirous of determining the truth of 
these matters by personal observation, but thus far have not found 
the op|)ortunity. It is at least a supposable case that electric at- 
traction or repulsion dislodges blocks already loosened. Have any 
of your readers made observations on these matters pertaining to 
the effects of different kinds of rocks or minerals on electric 
clouds, or vice versa ? 

Perhaps a nearly related problem is furnished by the causes 
(electrical or otherwise) of the restlessness and often sleeplessness 
and oppressed breathing that accompanies the warm westerly or 
Chinook winds over the mountains. Geo. H. Stone. 

Colorado springs, Oct 94. 



The Gi'a Monster. 



There has been considerable discussion as to the poisonous char- 
acter of this lizard, and of late it seems to be accepted that it is 
not poisonous by the scientific people from the fact that the ani- 
mal has no poison-sack or fangs, this does not by any means settle 
the question, for many of us know by personal experience that it 
is poisonous, and very much so at times. There are several 
people almost every year in Arizona and elsewhere who either 
lose their lives by it or suffer intolerable agony from it, and the 
notion that it is not poisonous does not lessen the number of 
sufferers. If the animal is in its normal condition and bites a 
person, no harm usually comes from it. It is a very pugnacious 
animal and is easily excited to frenzy, and especially so when it 
is being captured alive; at such times it emits a yellow and very 
rank-smelling saliva, which, if it enters the circulation by a wound 
or othprwise, produces death or great suffering in human beings. 
One case that came under my observation was that of a young 
man, in Arizona, who was bitten under those circumstances and 
who was sick for several months and had the disintegration of 
the blood and the effusion of serum that so frequently occur 
in those suffering from a rattlesnake*8 bite. I have no doubt that 
this explanation accounts for the poisoning of people by other 
<<non- poisonous*' lizards of our arid region. I should not be at 
all surprised to hear that even the homed toad that the boys so 
delight to torment is alao poiBonoua under such oircamstances. 

ICabous el JoiiiB. 
BtftLakeOitj.Nov.lO. 



Grand-Gnlf Formation. 
I A.M i^lad to see that Judge Johnson accepts my determination 
of the brackish water character of the fauna of his Pascagoula 
clays, as it IS a matter of some importance in the genesis of the 
tertiary strata of the Gulf border; and I am not disposed to quar- 
rel with him if he chooses to retain the term ** formation** for 
them provided it is made clear exactly what he understands by 
that term. Bis original communication was somewhat obscure 
on both these points and by placing a species of Vcnua in the bed 
(which is a strictly marine genus) I was led to suppose that be re- 
garded the bed as (not deep sea but) purely of salt water origin. 

In saying that I have permitted '* conjecture *' '* to outrun and 
forestall positive discovery'* in my brochure of January last, 
Judge Johnson simply indicates that be is not awaVe of the ma- 
terial in my possession and which though published (for the most 
part) during the last ten days, has been nearly two years in 
manuscript awaiting the printer's opportunity. 

My short paper on the Pliocene of the Carolinas gave merely a 
tabular view of the results to which seven years of field-work and 
study of the material collected by numerous other workers in the 
field had led me. This may be found substantiated in Bulletin 84 
of the Geological Survey just printed, but the portion relating to 
Florida had been type-written for the use of Messrs. Eldridgeand 
Jussen before they entered upon their field-work, and it is, there- 
fore, not exact to state that the differences between the older and 
the newer Miocene were '* established *' by those gentlemen, who 
had the essential solution of this question in their hands to begin 
with, Mr. Jussen having devoted under my direction some time 
to the study of the Old Miocene fauna of the Chipola beds before 
he entered the field at all. 

Hasty generalization and hasty writing of all sorts are ''bane- 
ful ** I willingly admit, and an excellent example of what is to be 
avoided by lack of haste is shown by Judge Johnson himself in 
the letter alluded to (p. 247). 

I have nowhere asserted that the Pascagoula clays are of C^hesa- 
peake age. As a matter of fact, they have nearly the whole of 
the Grand Gulf series between them and the Chesapeake forma- 
tion. Judge Johnson*s Waldo formation comprised beds belong- 
ing to two different epochs, the typical locality at Waldo, from his 
own specimens, being Chesapeake, and other localities mentioned 
by him, in his definition of the formation, are Old Miocene. I do 
not know what he refers to by the expression " overlying days" 
at XspalAga on the Appalachicola River, and certainly have never 
'* shown ** them to '* be Chesapeake.' * AspalAga lies in the region 
of the oldest Old Miocene, the fossils which I have seen from 
there are those solely of the Chattahoochee group. On the other 
hand, the Miocene discovered by Johnson at De Funiak Springs 
and eastward to Abe*s Springs on the Chipola River is not the 
Older Miocene but the Chesapeake, with a typical Chesapeake 
fauna so far as yet developed. Still further, the Chattahoochee 
beds of Langdon distinctly underlie the Chipola beds, so f %r as 
they have yet been identified, and the fauna, while related to that 
of Chipola proper, is not the same. 

In short, the Miocene limestones of Florida are so closely simi- 
lar that the only way of identifying them (short of continuously 
tracing the beds, which is for the most part impracticable in 
Florida) is by their fossil contents, which can only be adequately 
studied in what Judge Johnson calls the *' closet,** that is to say, 
a museum supplied with the literature and specimens for com- 
parison. 

As the Grand Gulf lies probably above both the Older and the 
Chesapeake Miocene, 1 fail to see how the water-bearing sands 
at its base can serve to discriminate or define the distinction be- 
tween the two older formations. Some part of the Grand Gulf is 
very likely contemporaneous with part of the later Miocene, bat 
as yet information is absolutely deficient on this point. What 
we have called the '* upper bed " at Alum Bluff, or the ''Ecphora 
bed ** of my Bulletin 84, is typical Chesapeake Miocene, identical 
with that at Waldo so far as its fossils are concerned. Lithologi- 
cally, the beds are quite different. As for the Hawthorne and 
Ocheesee beds, both contain fossils, and we have foedlB fkom liM 
former collected by Judge Johnson himself. For detalli» ttii m 
quiring reader it referred to Bulletin 84, above meotioiMd* 
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FiiuUly, in regard to JDdg« JohnfKm'i " ontliDe of the evolotioti 
of the Florida PenioBula," I confess to being ignorant of its esist- 
race either Id print or othprwiae, nntil long after my own rlewg 
had not only been TerbaUj commnnicated to many members of 
the IT. 8. Geological Survey and presented to the Biological So- 
ciety of WaahingtoD. bat had been circnlnted in type-written 
copies for the use of Hr. Eldridge's field-party. It is proper to 
■ay that nbile I bad for some time entertalDed the theoretical 
Tieir of the insulation of the Eocene island of Florida, the final 
proof wa« aupplied by the field obaervations of Mr. T. W. Stanton 
of the n. B. Qeological Survey, while the exploration of the Chi- 
pola beds, for material by wbich their age was determined, and 
the discover of their existence in tbe typical locality on the 
Cfaipola Bivpr were first made by Hr. Frank Bums of the U. 8. 
Ueological Snxvey; tbouf^h Langdon had previously observed tbe 
lower bed at Alum BluO, which proves to be of the same age. 

Wm. H. Dall. 
n, Oct. SI. 



BOOK-BEVIEWa. 
A Count on ZoSloo]/- Dengiud for Seeotidary Education. By 
HONTMAHON and BEADBEQAaD. Translated from the f^eocb 
by Wh, H. Qbken. Phila., J. B, LippincottCo. 75 eta. 
Thk introductory books of acieoce of I^al Bert for oae in the 
lower achootsare very well known in thisconntry, and have been 
of very great value in Introducing acience into the lower grades 
(rf edncRttoD. The above course oF aoSlogy by Hontmabon and 
Beauregard ia designed as a second book in the same seriea. and 
is planned to give ta a higher grade oC students a somewhat ex- 
. tensive study in soAlogy. The translation of this book into Eng- 
lish will be of great value to many of our high schools where an 
elementarr text-book in eoOlogy is desired and one interesting to 
ittidenta. The plan of tbe book ie the natural method of pro- 
g from the known to the unknown. It begins with an out- 



line of the study of human anatomy and physio1<%y, and paaia 
from thlaaubjeotto theatudyof thedog, the chicken, tbeUzwd. 
the frog, tbe fish, and then to the Invertebrates, beginning natar- 
ally with insects and cruataoea and then passiDg through Ibo 
lower ordera of invertebrates somewhat more hurriedly. After 
having thua given a general study of a type illustrative of esob 
of the large group* of animals, the last half of the book b oeea- 
pied with a popular atudy of the larger and better known ani- 
mala, chiefly mammals and birds. This part of the book ia vet; 
ahnndantly illustrated with flguiee of tbe animals mentioned and 
desQribed. and throughout theillnstratiniis an abundant and good. 
For tbe purpose designed this book ia open to the criticism that It 
attempts to crowd rather too much detailed information and too 
many scientific terms Into a short compeaa. But, on the whole, 
the style is simple, easily anderatood by the student for whom tbe 
book is designed, and the book seems to be admirably adapted 
for exciting an interest in Eodlogical subjects among stadents of 
the secondary grade of schools. The scholar will hardly get a 
systematic knowledge of zoOtogy out of the book, but thia oonld 
not be expected of any loJUogy adapted to the secondary schools. 
The work can hardly fall to excite an Interest, however, in the 
scholar and lead htm to using hia own eyes in the ohservatioD of 
nature', which is, of course, the chief design of scientific instruc- 
tion is the lower schools. Thia book ran thus certainly be recom- 
mended for introduction into high schools and even into schools 
of lower grade. 

ChemittU Theory for Beginnen. By Lzonabd Dobbin and Ja 
Walkes. New York, Haomlllan ft Co. 8°. 24B p. 

The atudy of chemical theories should be haaed upon a wide- 
range of experimental facta; and tbe title of tbis little volume ia 
unpromising. The theories, however.are supported by nomerotis 
experiments. Tlie beginner may find some things bard to under- 
atand, but much that ia profitable. Those who are familiar with 
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CAI-ENDAR OF SOCIETIES. 
Philosophical Society, Waahington. 

Nov. 36.— F. L O, WadBworth, Method 
of Determination of the Metre in Terms of a 
Wave Length of Lieht; B. E. Fernow. Re- 
cent Contributions Towards the Discussion 
of Forest Iiifiupnc^a; R. T. Hill, The Occur- 
rence of Iron in Mexico. 
New York Academy of Sciences, Biologi- 
cal Section. 

Nov. 14. — The papers were: Arthur 
HoUick, On Additiona to the Palfeobotany 
of Staten li-land. About forty species 
were presenteil, of which half had been 
already described from Greenland Cretaceous 
and from the Laramie. The fossils, leaf> 
fragments, fruits, and seeds, occur in fiie- 
brick elaj. or in ferruginous sandstone or 
concretions. The genera notably repre- 
sented were Populus, Platanus, Mynca, 
Kalmia, Acer, and Wilhameonia. H. F. 
Osbom. Report upon a Collection of Miini- 
msls from the Cretaceous (Laramie). The 
multituberculateij, MeniscoSsaiia and Ptilo- 
dus, were assigned to the Plugiaulacidge, 
the former a probable ancestor of Potymas- 
todoD. The lektions of these mammals 
were shown lo be closer to Puerco than to 
Upper Jurassic forms. Arthur Willey, On 
the Significance of the Pituitary Body, and 
made the sugKeslion, founded on researches 
on the Asciiliane and Ampbioxus, that, if 
tbe Amphirbinic conditioo of tlie higher 
vertebrates was preceded l)y a Monorhinic 
condition, tbe nose in the latler case was not 
represented by the small nasnl sac of Petro- 
myzoD, of which the unpaired character ia 
undoubtedly secondary, as shown both by 
its development (Dohm) and by Its nerve> 
fupply ; bill tbe noes in the Hcnorhinic an- 



'."tor of the Vertebraies was the organ 
which we know as the Pituitary Body or 
Hypophysis cerebri in all existing Verte- 
brates, this being represented in ihe As- 
cidians, as shown by Julin, by the subneur- 
al gland and it« duct, and in Ampbinxus by 
the so-called olfactory pit. The Pituitary 
Body is to the lateral Nares what the Pineal 
Body ia to the lateral Byes. Bashford Dean 
exhibited an entire Cladodus, a unique speci- 
men recently collected In the Clevelaud 
Shaleti. The tail, for the firnt lime shown, 
indicates historically the origin of this part 
-- modern elaamobranches. 



FjblicatiOQS Received at Editor's Office. 
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THE RADIOMETER. 

By DANIEL S. TROY. 
This coDtaini: a rJisc^usGion of the reason 
for their action and of the pheoomena pre 
aented in Crookes' tTibes. 

Price, postpaid, 50 «fiiu. 

N. D. C. HODGES. Publisher, 
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the usoal phenomena of cbemioal action may peniae the work 
wftb Btill more profit. The topics are introduced methodically, 
beginning *ith uniia, HtatfS ot aggregation, elements and com- 
pounds, and cooditione of chemical action ; but proc^edini; to the 
mor» difHcult laws, and giving due norice to euch topici at kinetic 
molecular theory, mass action, diasociation, aolation, electrolyda, 
and the periodic lav. Chemical studenti whose attention has 
been concentrated on the facta observed in experiment will find 
these theories very suggestive, 
^n Inlroduetion to Chemical Theory. By Alexadser ScotT. 

London and Edinburgh, Adam dC Cberlee Black. 8°. 374 

p. $1.26. 
This volnme presents modem views and much valuable infor- 
mation upon the constitution of matter, atomic and molecular 
weights, claasiQcatlon of elements and compounds, vapor densities, 
and other physical properties, tbermo-chemistry, chemical change, 
solution, and electrolysis. It claims to be an introduction ODiy, 
although a fair knowledge of chemical facts and experiments is 
assumed ; and it would he unreasonable to expect euch complete 
ness as in the warke of Ostwald, Ueyer, and Naumann. It may 
prove attractive to many who would be repelled by the more com- 
prehenrive works ; or, better still, it may awaken a thirst for snoh 
exactness of scienti&o statempnt as requires more mathemiUlce 
than Dr. Bcott admits into his elementary volume. 



AUONO THE PUBLISHERS. 
" The Eighteenth Report of the Geological Survey of Indiana: 
PalBBOatology," by 8. A. HiBer, contains denoriptions of a large 
number of new fossils from various formations, mainly of Upper 
Silurian and Sub-Oarboniferous age. Crinoiden largely predomi- 
nate, no less than 89 new species and 4 new genera being de- 
scribed. It Is unfortunate that some ot the apeoiea ere described 
^m single specimens. All are, however, illustrated. Ur. Uiller 



pays his compllmenla in bia usual way to Professor James Ball 
and ProfesMr Hyatt. Some of the new species are from the Cin- 
cinnati, or Uudsnn River, group of aoutb-eastem Indiana. 

— St. Nicholaiia universally considered "the best of children's 
magazines " Contributors for 1608 include John O. Wbittier, 
Edmund C. Stedman, Frank R. Stockton. George W. Cable, 
Frances Hodgson Burnett, Thoa. Wentworth Higginaon, Qtorge 
Kennan. Charles Howard Shinn, Laura E Richards. W. 0. Stod- 
dard. Harriet Preiicott Spofford, Susan Coolidge, Hary Hallock 
Foote Kirk Hunroe, Hezekiah Butlerwortb, President Oilman, 
Rev. Dr. Lyman Abbott, Howard Pyle, Colonel R. U. Johnston, 
John Burroughs, H. H. Boyesfn, Nora Perry. Poultney Blgelow, 
Charles F. Lummia, Edith M. Thomas, Kate Dooglas Wiggin, and 
Mary Usppa Dodge. 

— Following the principles announced by Teisserenc de Boct, 
a. Raymond has prepared a little brochure (Paris, GauthIer-^1- 
lars) concerning the influence of the chief centres of atmoepberio 
pressure on the prediction of the wither. De Bon laid down hk 
general plan some years ago, and Raymond now presents a num- 
ber of apecihc examples that seem to follow in accordance with 
it; illustrating the conditions for mild winters, moist sammen, 
and so on. The book deeervee study by those who have access to 
our loternacional weather bulletins, and who can undertake the 
difficult task of generalixing their InDUmerable facts. 

— Senry Collins has written an interesting little pamphlet on 
"The International Date Line" (Bardeen, Syracuse, IS cents), 
giving a chart of the line that runs irregularly throuRh the 
PaciHc, and on either side of which tbe dates differ by a day. 
Teachers will Snd It instructive; although a few matters of fact 
might have been more fully ascertained before publication, as t^ 
correspondence with consuls. The interasting point is raised: 
Who first celebrate the New Year 7 It Is clearly shown tbat tb« 
180° meridian from Greenwich has not the importance often 
given it in the matter of changing dates. 
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Dr. T. H. Andrews, Jefferson 

Medical College, Philadelphia, says of 

Horsford's Acid Phosphate. 

"A wonderful remedy which gave nie 
most gratifying results Jn the worst 
forms of dyspepsia." 

It reaches various forms of 
Dyspepsia that no other medi- 
cine se'ems to touch, assisting 
the weakened stomach, and 
making the process of diges- 
tion natural and easy. 

Descriptive pamphlet free on (pplicalion to 
Rumlord ClHmlnl Worki. ProilJenre. H. I. 

Beware of Subitilules and Imitatlont. 

For sale by all Druggists. 



Exchanges. 

BeofctiarieloilI.lCofiaturactoryEbunctcf 
» N. D. C. HodK«, Bt4 Broadw.y. Ntw York.l 



■ A aev Model t;. B, Annr Hoapltal 
ZoDtiDSTer), nluHlncli ud iWlncb 
HKKBT C. WELLs, 1M BrokSwmj. 

44 e^.'. wit 

„. -or ■ a-oal. f«n*-gnn or guod 

bo(.»B on DmlthQlofy, Write torjiKrlloulsrB, 8t»t- 
[DRvhat Tou hiTe for eiobBDRB. B. C, HoOHEGOR. 
8W41 ChunpB Bt.. Demer, Ciil. 

F.ir »»1b,-A Kprj Doe itooe mord (f) *> named 
by tDTaeir. It la pi^rtefl— lalnobMlnlrDgib. aUttto 
overs Inches In wEdtlL and Hinahtblok. It la of a 
dork BlBt« Doldr. perhapa limeataufl, and La tbe 
larRcut Implement of Ibe^lDd known. Boms flfteen 
Tears aM. vben It wu not mine. I waa oOered >40 
toril: nlnve tbat time it luu cume Into mj poiiaee- 

FOciTEB WILLIAUS, Asbvood,' Teml. 

For exobaagc. ~ Fine nuscitlietia at Wla, troab- 
watpf pearlB, I irant boolia or papora on marine 
and Ireah-irater al^ ; also iJaaaUled apeolmaoB <iC 
namr. 1 will evobaiiEe For SmlthaoDlan reportH or 
CFTstalllHd mlneralx. D. M. ANDItEWS. Dadge 
Centrp. Ulnn. 

For l^ale or EiobaoKe.-Tbe uudenlgned bas a 
lotot flrat-claBii duplluste lilrd'aaklDs and wta ot 
eKln, liotb rare and Bommou. tor ealB or afpeptable 



braclDg kII claiaea and nearlTsll Can 
about fort; apeclea ot toaalla. prlQ 
TOnlan. MOflltlS UIBQS. H.D.. Kaliuni 
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iobool of Uioea. London, axed £6 (at preaent 
IT — i__ji . — !.._ i_ ....,._i— . --'j™ or, 

'Iff. phyiloa, cbsB- 

■-.D pro Tide exoal- 

Appl)-. }. B.. n 

MKTALLLTitOICAL CHEMIST will glie laatius^ 
tloo In tbe metallurKj and ohemloal aoalrala 
of Iron and steel Complete or apeolal oouraea ap- 
plJlDEto tbe manafacture of pla Ironi and Bteela.aa 
well aa to tbeir uses, Addreae " METALLlTBajST," 
care Sen HOI. 

A aRADUATB of tbe nnWeralty of PeannyltuU 

Biperleuee desires to give bia serrtces aud a eaM- 
nel of iK.iDO speolmeus. all named, with about tba 
■ame number of dupUcal'-B. ia mlnerali. uryatsli, 
rackH. geiDB, fossils, she i In. aR!bs>.i^.|{ic<iil and elbno- 

slriiia a nne outllt for siudy,' Tbe owner wltl In- 

and will act as cuiator. Correaponda^ae solicited 
fn>m any selentlflD InatltuIloD. J. W. Ilortter, 
M,D., Pb.U., San Franolaoo, U«l., Ueneral P. O. 
Deltyery, 

CHEMIST AND ENGINEER, graduate Oetmaa 
PolytecbniD. OriiaDlD and Analytical, dsslrsa a 
position In laboratory or cbemlcal work), Addr^ 
t\m B, 7th Street. New York, rare Lery. 
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BRILLIANT AUROR^E OF 1892. 

BY LEWIS SWIFF, BOCBKSTER, N. Y. 

The mooths of June and July of the current jear will long be 
remembered as having a£forded three intereetin^ auroral displays, 
one of them being of unrivalled splendor and intensity. Of all 
the newspaper descriptions of them which I have read, not one 
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portrays them as seen from the flat roof of the Warner Observa- 
tory with an unobstructed horizon. Two of these exhibitions I 
consider unique if not unexampled. 

On the evening of June 16, just before midnight, turning my 
eye from the telescope, a bright narrow beam of light was seen 
extending from the western horizon to an elevation of some 50^, 
at right angles lo the magnetic meridian, and, of course, parallel 
with its equator. Here it divided into six parallel bands or 
branches, like six gigantic fingers of an outstretched hand, which 
continued to ft^ beyond Alpha Cygni, or to a length of more than 
60<^, when they all sharply ended (Fig. 1). After a visibility of 
about twenty minutes it slowly disappeared, and was the only 
sign of aurora observed during that entire night. 

Again, at early twilight on the evening of July 16, a portion of 
a faint auroral band some 15^ in length was observed just south 
of Alpha AquiUa, having on the south side two, and on the north, 
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one short, narrow band close to. though not touching, the princi- 
(»al one. This, being so far south, was of itself an uncommon 
occurrence, and, as twilight deepened into night, a slender stem 
not exceeding 15*' in width issued from the western end and 
gradually lengthened, curving to the south-west and south imtil, 
like a mighty sickle, the band serving for a handle and the curved 
ray for its cutting blade, it reached nearly to the south-western 
horizon (Fig. 3). It lasted about a half- hour, growing brighter 
and longerM twilight increased, when it quite suddenly disap- 
Fmmediately after, a rosy cloud and tinted streamers 



appeared in the north west, and the grandest auroral display of 
the century commenced. 

During thirty five years of out-door night work I hare never 
seen any auroral phenomena at all resembling these two instances, 
and would much like to know if these appearances were wit- 
nessed by other observers elsewhere 

A perfect auroral exhibition consists of at least ten distinct 
phenomena. It is very seldom, however, that all or even a ma- 
jority of the requisites are present at any one display. They are 
here name«i in the order of their most usual appearance: 1, evenly 
diffused light in the north ; 2, a dark arch whose apex is In the 
mag^netic meridian; 8, streamers; 4, luminous patches, especially 
in the north-west, sometimes of a red color, often for a long time 
stationary; 5, colored patches and streamers; 6, merry dancers ; 
7, corona in the magnetic meridian and equator, the point 
where the streamers seem by perspectivie to converge ; 8, streamers 
issuing south from the corona, occasionally extending to near 
the southern horizon ; 9, curtains, with frilled, wavy edges, appar- 
ently suspended from the sky; 10, narrow luminous bands, often 
reaching from the eastern to the western horizon, always at* a 
right angle to the magnetic meridian, but seldom, if ever, coin- 
cident with its equator. 

As seen from this station by myself, my assistant, and a friend, 
all of the above features, save the hanging curtains, were simul- 
taneously visible. 

That there is a connection between the aurora and sun-spots is 
quite generally conceded, though denied by some eminent authori- 
ties. We know that auroras frequently occur when no spots are 
visible on (he sun, and that suo-spots are often seen when aurorul 
exhibitions, either boreal or austral, are entirely absent, but to 
this the advocates of the theory make answer to the former that 
sun-spots may have been on the other side of the sun, and, to 
the latter objection, that there may have been auroras visible only 
in the Arctic or the Antarctic regions, or in both. But there is 
need of further confirmatory evidence by the general co-operation 
of astronomers in the collection of enlarged data for the estab- 
lishment, modification, or complete rejection of the prevailing 
theory that sun-spots, auroras, and terrestrial magnetism are in- 
timately connected. 

Intelligence has just reached me that the famous display of 
July 16 was also witnessed from the southern hemisphere on a 
scale of grandeur comparable to our own. This simultaneity of 
the phenomena at both terrestrial poles suggests the questioa 
whether this is always the cane. 

When the writer was a lad, in perhaps the year 1884 or 5, the- 
sky being densely cloudy and the ground covered with snow, he 
saw at eight o'clock one evening every visible object, especially 
the snow and sky, suddenly assume a bright crimson red. He 
wonders if any reader of Science recalls that memorable spectacle 
which appalled so many people. He does not remember to have 
ever seen an explanation of the ghastly phenomenon from any 
country where the sky was cloudless, but it was, doubtless,, 
caused by an extraordinarily tinted aurora. 



BIOLOGICAL NOTES FROM NEW ZEALAND. 

BY GEO M. THOMSON, DUNEDIN, N.Z. 

A VERY interesting feature in connection with the fiora of New 
Zealand is the rarity of those plant structures which are correlated' 
with the presence of mammalia. If we except the spiny Aeiph^ 
IcUy there is not a single species of plant peculiar to these ialaiids 
which shows any contrivance either for distribution by, or fMO- 
teotion against, mammals, even where other species of tiM 
genus are so modified in other parts of the world. Ae^^ki0k 
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geoos of tall, rigid, ucnbelliferous plants, peculiar to the ielands, 
with the exceptioD of a rare and feeble species which occurs on 
the mountains of eastern Australia. The leaves and bracts of two 
of the species, in all tbeir subdivisions, end in long, rigid spines, 
rendering them most formidable plants. The only suggested ex- 
planation for the occurrence of such strongly-armed species is 
that they were thus protected against the moas. This may or 
may not be true. It may be oaid in favor of the hypothesis that 
the moas were extraordinarily abundant in former times and 
they were vegetable feeders, the contents of their crops, consist- 
ing of rounded pebbles and comminuted vegetable fibres, being 
commonly found. It is also the case that since the introduction 
of pigs into the colony, these plants havp been immensely reduced 
in numbers. The pigs root up the ground at some little distance 
from the plant, and so get at it from helow. 

But, leaving this exceptional cace, we find the general state- 
ment true with which this note is prefaced. A few examples 
may be given. The genus Accena consists of small rosaceous herbs 
which have undergone considerable retrogressive development. 
The name refers to the opines, formed of the four produced and 
hardened persi^fient calyx-lobes which project above the fruit. Of 
the five species found in New Zealand, two have a wide distribu- 
tion outside the islands ; A, aanguiaorbce ranging westwards across 
Tasmania and Australia, and reappearing in Tristan d'Acunha; 
while A. adscendens is a more Antarctic type, occurring in the 
Macquarrie Islands, Tierra del Fuego, and the Falkland Islands. 
In both these species the calyx spines are tipped with small barbed 
hairs, by means of which the fruit adheres to any passing animal 
wiih great persistence. In the other species of the genus which 
are peculiar to New 2jealand, the spines have almost or altogether 
loet the barbs and the fruit is not distributed widely. The change 
is not, however, complete in all ; thus in A, mierophyUa the spines 
are strongly developed and occasionally have reversed hairs on 
their summit. In A. Buchanani the spines are feeble and rarely 
have a few apical hairs, but sometimes they are not developed. 
Lastly, in A. inermia the calyx merely has its angles thickened in 
fruit, and there are no spines. 

The only other New Zealand plants in which the fruit is carried 
by means of barbs which could catch on to passing animals be- 
long to the genus Uncinia, a group of sedges which have the 
otiicle furnished with a long bart)ed bristle or seta. This forms 
a most efficient organ for hooking hairs, etc., and it renders the 
fruit a great pest to dogs. The New Zealand species are, as 
Hooker says, *' difficult of discrimination,'* and some are so closely 
allied to Tasmanian or to South American forms as to be almost 
indistinguinhahle The genus is widely spread in the Southern 
Hemisphere, and also occurs as far north as the mountains of 
Abyssinia. It is clear that the barbed bristle is a character de- 
%'eloped outside of these islands and is evidently of great antiquity. 
In some of the more slender endemic forms it is not very strongly 
developed, but I know of no species which has lost it. 

Spiny and prickly plants are very rare, and, with the exception 
of the Aciphyllas already mentioned, are all Australian. Diaoaria 
toumatou is probably the Fame as ihe Australian D. austraJis; in 
this plant the leaves are small, and the branches are developed 
into strong spines which protect it against grazing animals. 
Erynghim veaiculosum is a low-gprowing umbelliferous plant with 
very prickly leaves and bracts, but it is a coramfm Australian and 
Tasmanian species. The same remark applies to Rubua austrcUU, 
but in this case the formidable, recurved prickles, which have 
earned the plant the name of ** bush lawyer,** are chiefly of ser- 
vice as climbing organs. There is, indeed, no endemic spiny 
plant in New Zealand (except AciphyUa), 

The tendency to lose the protective character is shown in a most 
instructive manner in a few instances. 1 bus there are in these 
inlands two species of the myitaceous genus Leptospermum, L. 
Hcoparium, which id also common in Tasmania, has rigid, pungent 
leaves, which only an animal with a hard palate could attack 
with impunity. On the other hand, L. ericoidea, which is con- 
fined to the islands, has quite lost the pungent tip to its leaves, 
a id the foliage and branches are much softer and les9 rigid. 

An exception to the rule here exemplified is afforded by the 
n titles, of which one endemic species, CIrtica ferox, is about as 



diabolical a species as can be met with. Its long, stinging bain 
inflict a painful wound. It is difficult to say what they serve to 
protect the plant from. As if to show that perfection of protec- 
tive development in one direction does not always serve in an- 
other, it is a fact worth noting that this species is so very much 
attacked by leaf-eating insects that it is often a matter of difficulty 
to get herbarium specimens quite perfect. 



THE PSYCHOLOGICAL LABORATORY AT YALE. 

For several years Professor Ladd has been lecturing on physio- 
logical psychology, using charts, models, microscope sli les, etc., 
for illustration. His earnest desire to have a laboratory for this 
science finally met its fulfilment last spring. The second, third, 
and attic floors of a building were given for that purpose, and 
$1,500 were appropriated for equipping the apartments and for 
apparatus. Dr. E. W. Scripttire, a pupil of Wundt in Leipzig, 
was called from Clark University to take charge. Orders for 
apparatus were sent off at once, and the preparation of the rooms 
went on all summer, so that the work of instruction and research 
began without a hitch on the flrst day of the term. 

The laboratory consists of fifteen rooms, among which are the 
lecture room, seminary room, library, chemical, and batterf 
rooms, apparatus room, isolated room, time room, general- 
research room, and workshop. The worksh3p contains a screw- 
cutting lathe and all tools that can be desired for the repair and 
manufacture of apparatus. A res^ular mechanic is at work here 
part of the time. This workshop, which is the most com- 
plete one ever put into a psychological laboratory, is regarded as 
the foundation of research and demonstration work. The plan 
followed in investing the funds has been to speni a^ little as pos- 
sible for mere demonstration apparatus and to reserve nearly all 
for research work; nevertheless it is of supreme importance to 
have the lectures on psychology consist almost entirely of demon- 
strations. This difficulty has been completely solved by the 
workshop' where the apparatus for demonstration is put together 
or manufactured with sufficient care for the purpose. 

Three rooms, including the isolated room, are given over en- 
tirely to research. This isolated room is a small room built inside 
of another room ; four springs of rubber and felt are the only 
points in which it comes in contact with the outer walls. The 
space between the walls is filled with sawdust as in an ice-box. 
The room is thus proof against sound and light, and affords an 
opportunity of making more accurate experiments on the mental 
condition than yet attempted. 

A particularly new feature is the electrical communication be- 
tween the rooms. It is nearly always necessary to separate the 
experimenter from the one experimented on ; in order to avoid the 
large number of electrical wires necessary to connect the rooms 
separately a switchboard has been arranged similar to a telephone 
switchboard, to which sets of wires run from each room. But 
this one with fifty-six wires has been put in with the aid of a 
carpenter at about one-tenth the cost of a telephone-board. 

The following courses are given in the laboratory by Dr. Scrip- 
ture: 1. A regular lecture course in experimental and physiologi- 
cal psychology of one hour per week, for seniors and graduates; 
the seniors alone recite on another day. 2. A laboratory course 
in experimental psychology for graduates, conducted on the semi- 
nary method by the men themselves. The object is not only to 
give a thorough knowledge of the psychological work in the 
laboratory, but to train the men in handling apparatus and in 
conducting lectures, thus providing a supply of instructors ready 
to take positions. This course has seventeen memt)ers, being 
exceeded in the graduate department only by Professor Ladd's 
philosophical courses. . 8. Research work. It is the constant en - 
deavor to awaken in the students the spirit of original investiga- 
tion, this being what America most lacks in its educational life. 
Men are also encouraged on the principle that one learns most by 
doing. Last, not least, the fact is recognized that the amount of 
research done determines the standing of the laboratory in the 
scientific world. Already six origiDal investigations of the highest 
clasB are under Wigr: Um** teglude one on attention, in which 
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several improvements in apparatus and methods of czierimcnt 
have already been made, one on the time of action and the fatigue 
of monocular accommodation, another on the rapidity of move- 
ment of the arm under the conditione present i^hile writing, 
another on the reaction-time to tones as dependent on pitch, in- 
tensity, duration, etc. 

The ample accommodations furnished by the fifteen rcoms, the 
three months of energetic preparation duting the summer, the 
high scientific stand taken in regard to research, the ^lise pat- 
ronage of Professor Ladd and the enthusiasm of the young inves- 
tigators lead us to hope that the first 5 ear vrill see us with a recog- 
nized standing, second only to Wundt's laboratory at Leipzig. 
Nevertheless, there are many diflSculiies to be overcome; the 
work of instruction really requires as full an equipment as a ) hy- 
sical laboratory; moreover, research is the most expensive kind 
of work, thus putting a great strain on the appropriation. It 
would he a very great help if some one or more friends would 
undertake to support or aid some one of the researches, setting any 
desired amount as the limit beyond which the expenses are to be 
paid by the laboratory. We have already received considerable 
aid in our work: Professor Ladd has given the laboratory his 
valuable collection of charts and models and a microscope; a 
friend has donated $75 for electric forks required in one of the 
researches; the B. F. Sturtevant Co. has sent a rotary blower; 
the Electric Gas Lighting Co. of Boston has sent a dozen Samson 
batteries; the Aluminium Brass and Bronze Co. of Bridgeport has 
made us a dozen discs twelve inches in diameter; the Boston 
Woven Hose and Rubber Co. has furnished some of their cross- 
stitched rubber belting; E. B. Meyrowitz has sent a set of test- 
cards, etc. More of such help would be thankfully received; at 
pref^ent we need a i horse- power motor, a spark coil, etc. Pos- 
sibly the day is not far distant when an endowment will be made 
for a separate building and a full equipment of apparatus. 



HYBRIDISM EXEMPLIFIED IN THE GENUS COLAPTES. 

BY SAMUEL N. RHOADS, ACAnXMT OF NATURAL BCUKCXB, PBILA- 

nSLPBlA. 

Perhaps the most widespread and persistent tendency to 
hybridism that exists among the higher vertebrates to-day is to* 
be found in this American genus of woodpeckers. The birds re- 
sponsible for such a slate of affairs are well known in their re- 
spective habitats as flickers, the eastern species being named the 
yellow -shafted flicker {Colaptea aurutua), and its western con- 
gener, the red -shafted flicker (Co/opfes co/er) by naturalists. 

It early became known to explorers in the upper Missouri and 
Yellowstone regions of this country that where the habitats of 
these red- and yellow- shafted birds adjoin there often occurred 
individuals partaking the characters of both species. Audubon 
described in the appendix to his ** North American Birds," a 
flicker from this region, with the yellow shafts and red nape of 
auratus combined with the red mustaches of cafer^ as a distinct 
species, naming it Picus ayreni; but as more specimens were se- 
cured it became evident that these intermediate birds were not 
constant in character and their numbers were too great to be ex- 
plained by any other theory than that they were the offspring of 
distinct species and were hybrids. Professor Baird enunciated 
this idea in 1858, classing for convenience all these nondescripts 
under the distinctive name of Co^apUa hyhridus, and asserting 
that their existence could be satibfactorily accounted for in no 
other way. The amount of material on which he t)ased his 
theory, however, was small enough to warrant other theories, 
Mr. J. A. Allen attributing the existence of so-called ''hffiridus^* 
to the ** action of environment in accordance with certain laws 
of geographic variation,*^ and later Mr. Ridgway suggested they 
were ** remnants of a generalized form from which two incipient 
species have been differentiated.*' Dr. Coues, in 1884, thought 
the mixed birds might constitute ** perhaps a hybrid and perhaps 
a transitional form,'* while Hargitt, in the British Museum Cata- 
logue, makes the intermediates a race with the nominal status of 
a species under the Audubonian name of ayresii^ admitting them 
to have been originally the result of a mixed union, showing poe- 
aibly a " sign of reversion to remote ancestral plumage." 



Last year (1891) Mr. J. A. Allen made the relationships of the 
whole genus the subject of an exhaustive study. The results of 
his examination are given in full in Vol. IV. of the Bulletin of 
the New York Museum of Natural History and being inaccessible 
to the general reader may be briefly summed as follows: — 

1. Mixed birds show no stages of geographic variation com- 
parable with those connecting species and sub-species. In the 
latter the tranf^ition is gradual, symmetrical, and correlated with 
change of environment, but in Colaptea the intergradation is ir- 
regular, often asymmetrical and without such correlation. 

2. Very unlike birds have been found to breed together; di- 
verse offspring being reared in the same nest by parents indif- 
ferently exhibiting normal or abnormal characters irrespective of 
sex. But so far typical cafer and auratna have not been found 
paired together. 

8. On either side of the boundary of one thousand miles, along 
which their habitats adjoin, the influence of one species upon the 
other fades imperceptibly eastward and westward till it disap- 
pears. * 

4. The main area of hybrid distribution covers a belt of country 
two hundred miles wide and reaching north-westwardly from the 
Qulf-coast of Texas through Colorado, Wyoming, Montana, 
northern Idaho and Washington and the southern half of British 
Columbia to the Pacific, extending from southern Alaska tu the 
mouth of the Columbia River. South and we^t of this the habi- 
tat of true caf(*r reaches from the Columbia to Tehuantepee, 
while north and east of it pure auratus ranges, over an area four 
times as gr^at, from Florida to Hudson's Bay and from Labrador 
to Behring Sea. 

6. Formerly, collections from certain parts of the far West, 
notably California and Nevada, were wanting in hybrids, but 
now they have become so common in some localities that thor- 
oughbred birds are the exception. This favors the assumption 
that aurattu is extending its range iuto the cafer region, and 
the absence of such an invasion of mixed individuals northward 
indicates that the transmigration is in the historic direction, from 
north to south. 

This, with a few interpolations of my own sums up the evi- 
dence which has induced Mr. Allen and the majority of orni- 
thologists to adopt Baird's theory to its fullest extent. 

To this I wish to add a few supplementary remarks based on a 
collection of flickers made this year in British Columbia. As 
this series was chiefly collected in the breeding period we are re- 
lieved of the complications caused by the winter migration of 
Alaskan auratus into the region and oiin rely on the specimens as 
representing the domestic relations of the group. 

Perhaps nowhere is the proportion of hybrids to pure-bred birds 
greater than on the Island of Vancouver. The dark, north- 
western form of cafer found here has so thoroughly assimilated 
the characters of auratus that cafer is the exception and cafer- 
auratus the rule. Nevertheless, pure auraius is very rare on the 
island. I have no specimens of it, but Mr. Fannin of the Vic- 
toria Museum has one, and Mr. Maynard of the same city states 
they are sometimes numerous in the fall. I am, however, from 
the absence of such specimens in collections, inclined to discount 
this statement, in the belief that they will prove to be of impure 
origin also. Indeed it is doubtful if there is much association, 
much less admixture, of thoroughbred individuaU of the two 
species either with each other or wiib hybrids at the present day, 
many which appear pure, especially among the females, being 
of impure extraction. 

Comparing the results of an examination of seventy skins, con- 
tained in the collections of the Academy of Natural Sciences of 
Philadelphia from debatable territory m the west and north- 
west, with the deductions given in Mr. Allen's admirable paper, 
the following general remarks seem in order : — 

1. The prevailing tendency among hybrid flickers Is in the di- 
rection of a symmetrical assumption of the characters of both 
species, examples of asymmetric coloration being rarely pretenft 
and chiefly confined to the females. 

d. A much larger percentage of male than feoiale birds sliov^ 
'mixed parentage. This indicates either that bybridiem Id I* 
case results in an overproduction of malea Q!t^^5«^^afte%H»i. 
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relative numbers of the sexes among these hybrids, or it is due to 
the fact that females assume abnormal secondary sexual charac- 
ters less readily than malet^. Until it be proven that hybridism 
does cause a disparity in the numbers of the sexes we may safely 
accept the latter explanation. 

8 The preponderance of hybrids showing typical coloration of 
cafer combined with the red nuchal crescent of auraius con- 
trasted with the scarcity of those showing the jellow and black 
characters of auraivA shows a predisposition to acquire red in 
that part quite in accordance with the K^ncral law of coloration 
in the P<cu2ce, and may be considered a reversion to the charac- 
ters of some common tropical ancestor from which the two spe- 
cies have originally been derived. 

4. This tendency to assume red in preference to yellow or 
black colors fully accords with the southern dispersion of hybrids 
into cAifer territory as contrasted with their non- dispersion into 
€iuraiu9 territory. 

5. The absence of records of pure auraius and cafer birds 
pairing together, and the abundance and evident fertility of the 
hybrids in some regions indicates the majority of hybrids are 
mongrels, i. e., the offspring of hybrid parent or parents as dis- 
tinguished from those generated by distinct species 

6. It has been determined ' that mongrels show a stronger ten- 
dency to revert to the characteis of either parent than do hydride. 
In caferauratu8 this would result in the final elimination of the 
faydrid element among these species. But we have seen that the 
tendency is toward an increase of this element. 

A probable explanation of this may be found in the non- appear- 
ance of mixed characters in female hybrids by which pure- bred 
males are readily induced to pair i^ith them and renew the ten- 
dency to variability. 

Among the most significant queries which spontaneously arise 
in the mind regarding the ca^e in hand, we may consider the 
following with possible profit: first, bow did it happen? second, 
when did it happen? third, what will be the result? and fourth, 
what part has hybridization in the evolution or extinction of 
ftpecies ? , 

Bearing upon tbf first question the effect of migration is of 
special import. In general, flickers are very hardy birds, able to 
resist the severest weather in sheltered localities as far north as ' 
the forty- fifth parallel. Over the country south of this the mi- 
gration is less a southerly movement than a deFcent from the 
mountains into the valleys and a retreat to the densely wooded 
regions of the sea-coast. That the same conditions prevail on the 
Pacific coast I am assured by Mr. Fannin. 

In the vast central territories of the continent north of the 
Rocky Mountains the southerly migration is more decided and 
far-reaching. A look at the map will show that the Rockies, 
after extending nearly due north through the United States from 
the heudwaters of the Rio Grande to the northern boundary, sud- 
denly contract from their easterly amplification in Montana and 
incline far to the north west through British Columbia. South 
of the boundary along the ea.4tern and western elopes of this vast 
landmark the migrating hosts of interior flickers of each species 
would respectively pass without much admixture. But in the 
headwaters of the Missouri region this movement becomes more 
complicated owing to the westerly configuration of the mountain 
«»ystem and th«^ corresponding westward extension of the habitat 
of auratus north of it toward southern Alaska. Here the migra- 
tory movements of aurattis first assume the character of an 
actual invasion of the habitat of cafer, and as we go further west 
the southerly migration of auratua from Alaska is directed by 
physiographic and climatic conditions to tbe shores of the Pacific, 
along which, from Sitka to California, resides the darker race of 
cafer known as Colaptea cafer saturatior. 

It is here that condition-* exist more favorable to hybridism 
between cafer and auratus than anywhere else along the frontier 
of their common distribution, and it appears extremely probable 
that the north-west coast of British Columbia was the first wit- 
ness to their notorious alliance. 

Viewed thus, the history of the distribution and evolution of 
t hese species over North America becomes of special interest; 

> Origin of Spades, p. Ml. 



Starting with a common ancestry in the tropics and diverging 
northward over the great eastern and western mountain systems 
of the continent, they became differentiated in accord with the 
dissimilarity of their environments. 

Readily adaptable to extremes of climate, both forms rapidly 
extended their northerly range into the border lands of the glacial 
epoch, auratua following its receding pathway along the Appala- 
chian sy8tem into the Canadian lowlands and across British 
America in the westerly direction of the Boreal life zone, while 
cafer, spreading over the table lands of Mexico and across tbe 
Mexican boundary, reached the west base of the Rocky Mountains, 
between which and the Pacific it continued to extend until tbe 
changed climatic conditions of the North Pacific coast were en- 
countered. From this point, having assumed the darker coloring 
of CleopUa cafer saturatior it rapidly extended, under more fa- 
vored circumstances, until it met the southward migration of 
Alaskan auratua with the result already described. 

Bearing upon the second question, that of chronology, we 
have first pretty sure evidence of a recent extension of the habi- 
tat of aurat\M into more«oathern territory, where it had not for- 
merly been recorded. Couplell with this is discovered a growing 
abundance of hybrids in the same region, indicating an aggressive 
movement of auratua into new territory. 

From the rate of this movement and the breadth of common 
ground over which these hybrids breed it would appear to be of 
comparatively recent inception, possibly within the last few hun- 
dred years. 

Owing to the scarcity of intermediate birds in what is consid- 
ered the rightful habitat of auratua, the transmigration has ap- 
parently come from the north and east, over neutral territory, until 
the habitats of auratua and cafer adjoined along a line consider- 
ably east of the base of the Rocky Mountains, following their ex- 
tension into British America and crossing them about latitude 
Bd*' to the Pacific coast. At this phase of their history the two 
species were probably unadulterated, tbe mountains continuing in 
a modified degree to act as a natural barrier to their further ex- 
tension. These conditions having now made possible the ac- 
quaintance of the species, it is for us to examine whether there 
were any characters shared by them in common which would 
predispose the birds to more intimate relations and account for 
their apparently anomalous conduct. As a result we find that 
in habits, language, size, proportions, physique, and pattern of 
coloration the two species are indistinguishable, while in color 
alone they are different. If we take any animal (man included), 
and endeavor to bring about a union between different species of 
the same genus we find that in proportion as the parties to such 
union resemble each other in habits, language, etc., as above 
given, they will the more readily accept the situation, other con- 
siderations being of no great importance. 

This much as regards not only the possibility but the proba- 
bility of a voluntary union between species so circumstanced. I 
think we must consider the interbreeding of any two species sub- 
jected to similar conditions as not only possible but inevitable. 
It is not in this respect that the hybrid fiickers of North America 
are unique, but in th^ir persistent fertility and wholesale repro- 
duction over a large area. While this instance has no parallel 
on so grand a scale in the present history of species, so far as 
known, it is likely that similar conditions have been and are ex- 
erting an important infiuence in the evolution of life as we now 
sec it. 

If this be true, we cannot too curiously consider the relation- 
ships of our eastern and western fiickers, as time goes on, to de- 
termine if possible the laws which govern the progress of inter- 
breeding of species in their natural state and whether they show 
that hybridization has any part in the evolution of new forms or 
the extinction of the old. 

As observed, the present tendency in Colaptea resolves itself 
into an iniasionof the hardier northern race upon their counter- 
parts of the south, with the ready absorption of the characters of 
the former by the latter. This cross-breeding, in accord with 
laws now recogoized, should produce mixed birds superior in some 
respects to their parents, combining the hardihood of auratuM 
with the baodsomer odhmfeion of eafer and aggressively extend- 
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ing their influence in a manner quite independent of the ouetoms 
and traditions of either parent, just as they seem to be doing. 

Whether they will come to represent a distinct yet intermediate 
Rocky Mountain species, with cafer and aurat%i8 occupying a di- 
minished habitat south-west and northeast of their enlarged do- 
mains, or whether, continuing southward, they will affect cafer 
through its entire range until that species, as such, disappears, 
replaced by a form combining the type characters of cafer with 
the red nuchal crescent of aurattiSj is a mystery the present can- 
not solve and the future will be loth to reveal. 



CONCERNING OUR WASTE GROUND. 

BY J T. ROTHROCK, WEST CHBSTER, PA. 

Few persons, except those who have been west of the Mississippi, 
have any reHl conception of the vast areas there which might well 
come under the head of ** Wa<»te Ground.'* To eastern eyes the 
miles of desert eeem, from any proviuctive standpoint, absolutely 
hopelesd. A little examination, however, may reveal the fact that 
such a judgment is both hasty and erroneous. 

It is quite true that these regions are dry and, at present, deserts 
whose vegetable productions are mainly cacti, sage-brush, and 
various species of Chenopodiacese. It is so true, though, that the 
elements of plant life are in the soil, that whenever a spring or a 
flowing stream appears, a more or less dense vegetable growth is 
seen also. Hence the west^^rn aphorism that the value of a man's 
farm depends not on its size, but on the quantity of water he can 
put on it during the growing seaeon. 

This preliminary statement leads to a consideration of the sub- 
ject from two points of view. 1. Are the present natural pro- 
ductions of no value, immediate or prospective? 2. Are we 
utilizing the rainfall of thoae desert areas to the greatest advan- 
tage? It may be said that this second question starts a vast train 
of secondary considerationa, quite beyond the limits of this paper. 

As to the first questiopi, it is a fact that thus far mankind has 
depended very largely on the more fertile ground for support. 
This is especially true of our own country. It was, of course, in 
the natural trend of events that a choice between promising and 
unpromising areas must of necessity lead to the selection of the 
promising first — the fertile before the barren, that which could 
be irrigated before that which could not be. Increasing popula- 
tion has left little choice, and the first problem is Of what value, 
if any, are these unattractive forms of desert plant-life ? We may 
eliminate at once, without consideration, the sage-brush and the 
-cacti, because they are of no great promise. The case is otherwise 
with the Chenopodiaceas. This order of plants promises much. 
Its general character, to besin with, indicates latent possibilities. 
For example, it furnishes the beet, mangel wurzel, garden orach, 
and several species, also, of the mealy seeds are largely uped by 
our American Indians as food. In South America, qiiinoa is an 
established article of food, and oomes likewise from this order. 
Add to the above the iact that .^rofia lanatOf another representa 
tive of the order, is a well known and highly valued forage plant 
in some of the drier and more alkaline regions of our West, and 
the case would seem pretty clear that we have to do with an 
order which is well worthy of extended observation and experi- 
ment. 

Here then are three points for consideration : (a) What plants 
of the order can be used as food, and what portions of them ? (b) 
What does each promise in the way of improvement under long- 
continued, judicious cultivation? (c) Is there any way by which 
auch seeds (of this order) as contain active properties can be treated 
«o as to render them fit for food ? 

The fact at once suggests itself that here is a field of research, 
which (however promising) is mainly beyond reach of the indi- 
vidual observer. Time is a prime factor in the most important 
of the three questions. To test the capacity of any species fully 
for improvement would require not leas than a quarter of a cen- 
tury, and, more than likely, a much longer period. It is fairly 
one of the problems which should be referred to a long-lived gov- 
ernment, either for direct consideration by its own corps of ex- 
perimenters, or, perhaps better still, by the agricultural colleges 
of each State in which such plants grow abundantly. 



Among the LabiatSB (or mint family) the Chia (seeds of Salvia 
Columbarice) appears. Its use among the aborigines dates back 
beyond our knowledge. We do know, however, that it was 
among the so-called ** Aztec '' races of Mexico an article of food, 
that it was accepted as tribute by the conquerors from the con- 
quered, and that it still holds a place on the diet- list of the Cali- 
fornia Indians. Such, then, are some of the indications as to 
possible sources of food-supply which even the barren-ground por- 
tions of our country may be made to yield to an increased and 
hungry future population. Is It not, also, possible that desert 
plants, having useful properties, might be introduced, from other 
countries, into our own drier regions, with advantage to us ? 

The second part of the barren-ground problem — to obtain the 
largest utility from our rainfall — is already complicated by its 
association with existing State lines. Take, for example, the 
condition of affairs in Kansas, Nebraska, and Utah. Much of 
the water received by those States and the territory comes from 
the mountain slopes of Colorado, and how much of this water they 
shall receive depends also upon Colorado. Yet Colorado was the 
last of all to be settled. The continued prosperity of three earlier- 
settled States is contingent upon the wants, the caprice, or the 
cupidity of one later settled State. Clearly, there is something 
wrong in a political economy which makes such a condition pos- 
sible. There is no probability that lapse of years will simplify 
the problem, and at once the question suggests itself as to whether 
drainage-lines should not promptly be regarded and acted upon as 
important factors in determining State boundaries. Here one 
comes in contact with political organization. All the States con- 
cerned (by their commissioners at least) must be in accord before 
any change of boundary can be made. And one can readily see 
the almost interminable line of contests, l)etween statesmanship 
on the one hand and politics on the other, which such change will 
open up. 

There is, however, another aspect from which this question can 
be viewed. Thus water-storage may, to a certain extent, re- 
move the pressure of an inadequate water-supply. There seem to 
be certain districts, for example, that of the White Mountains of 
Arizona, where the rainfall is within a very few inches of enough 
to ensure crops. That this deficiency could be supplied during 
the growing season from btorage basins seems more than probable. 
The exact method of constructing such basins so as to ensure the 
safety of the residents on the lower grounds is more doubtful than 
the benefits possible if the water were once hoarded. 



NOTES AND NEWS. 



Professor Geo. R. Vine of Sheffield, England, has recently 
distributed a report of a committee of the British Association for 
the Advancement of Science, appointed to investigate Cretaceous 
Polyzoa. In this conclusion to a series of investigations extend- 
ing over a number of years, we have discussions of the species 
occurring in various sections, together with a catalogue of the 
Polyzoa found in the Chatham Chalk. In this, references are 
given to the original place of description of the genera and species, 
the classification of D*Orbigny being followed to a large extent. 
There is finally a catalogue of the species of Britifih Cretaceous 
Polyzoa, numbering 288 species, with references to place of de- 
scription and the geological or zonal distribution. Students of 
Polyzoa must be grateful to Professor Vine for the great amount 
of work he has done at various times upon this difficult group. 
In a second paper, reprinted from the Proceedings of the York- 
shire Geological and Polytechnic Society, Professor Vine describes 
and illustrates some new species, and remarks upon many others 
from Cretaceous horizons. 

— ** Mother and Child '' is a compendium of modem scientiflo 
knowledge of the relationship between the parent and her family, 
which J. B. Lippincott Company will publish at an early day. II 
is prepared by Drs. E. P. Davis and John M. Keating, and ooo- 
tains information which is of importance to women's well-b«iiig^ 
as well as in regard to the varied diseases of children. It is speol* 
ally adapted to domestic use, but will also be valuable for 
nurses and the medical profession. 
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THE GREEN MOUNTAINS' ANTICLINAL. 

B7 0. H. HTTCHCOOK, HAXOYEB, N.H. 

The key which is to unlock the intricacies of New England 
geology is to be found in the discovery of the proper structure of 
the Qreen and Hoosac Mountains. Hence in the occupation of 
this field for careful investigation the United States Geological 
Survey has acted wisely; and one cannot restrain impatience with 
the officials of the printing office, who have had the completed 
manuscripts descriptive of these results in their hands for more 
than two years, and have not published them. 

The pioneers of American geology referred this Green Mountain 
range to the ''Primary" series, chiefly because, in their view, all 
foliated crystalline rocks belonged there. Of course any sections 
illustrative of their notions from the theoretical standpoint would 
exhibit the anticlinal structure. But their actual illustrations, 
compiled from observation, do not support their theory: as shown 
by C. T. Jackson's section across the White and Green Mountains, 
and E. £[itchcock*s sections across the Hoosac Mountain. Hence 
it was that the geological literature of thirty and forty years* stand- 
ing is pervaded with extreme applications of metamorphism. C. B. 
Adams, in the second report upon the geology of Vermont, in 
1846 (p. 163), raised the query whether the occurrence of the 
quartz rock, limestone, and talcose schists upon the east side of 
the Green Mountains, in Plymouth and elsewhere, did not include 
the repetition of the Taconic rocks over an azoic foundation. He 
offered this suggestion as something worthy of investigation. 
His successors in the study of Vermont geology attempted to dis 
cover the structure of the mountains, as well as of all parts of 
the State, by measuring thirteen sections across the territory from 
east to west. A summary of the results was given by E. Hitch- 
cock in the final report, page 252; from which it would appear 
that the structure of the Green Mountains was anticlinal. His 
contemporary, Logan, insisted that this structure was synclinal. 
The later studies of the writer, in several publications, confirm 
the first view, which is also held by Selwyn, the successor of 
Logan as director of the Canadian Geological Survey. 

Having had occasion recently to examine the rocks of Hoosac 
Mountain and the neighborhood, the writer desires to offer the 
following observations. The excavation of the Hoosac tunnel 
has afforded us the opportunity of observing the structure of the 
interior of this mountain compared with what may be seen at the 
surface; and it was stated in Macfarlane's Railway Guide, 1879, 
that Hoosac ** Mountain is believed to be an inverted and very 
much crushed anticlinal.*' Professor R. Pumpelly, in his paper 
upon secular rock- disintegration in the Bulletin of the G^logical 
Society of America, vol. II., presents a map covering a part of this 
mountain, which shows the distribution, first, of a central core 
of granitoid gneiss; second, a coarsely foliated, often white, 
gneiss, supposed to be the dynamic product of a Cambrian con- 
glomerate; third, the Hooeac schists, which wmp around and ovcir 



the gneisses ; and, fourth, the quartzite, whieh is the basal mem- 
ber of the Cambrian, known familiarly as the '* granular quartz** 
of Emmons. The anticlinal fold is therefore easily recognized. 
The granitoid gneiss in the centre crops out upon the mountain 
a mile or so south of the tunnel, and the arch dips ten degrees 
northerly, and the rock is exposed where cut by the excavation. 
It is made up of blue quartz, large microcline crystals, somewhat 
elongated and assuming the augen habit, together with the green- 
ish mica, chlorite, and epidote of the foliation. It is said to be 
the equivalent of the gneiss of Clarksburg Mountain. The Ver- 
mont geology described this rock as the Stamford granite (gneissK 
and speaks of it at several places farther north also. Our New 
Hampshire studies enable us to correlate this central granitoid 
augen gneiss with the ** porphyritic granite, or gneiss,** said to 
lie at the foundation of the stratigraphical column. In New 
Hampshire the mica is commonly biotite, while the greenish 
micas at the tunnel are more suggestive of the later protogene, 
called ** Bethlehem gneiss.'* As the chloritic mineral is the result 
of alteration, its presence is not definitive. But the augen gneiss 
seems to constitute the foundation upon which the later gneisses 
were disposed in both localities. 

There must be a decided unconformity between the augen and 
the overlying white conglomerate gneiss. This is shown not so 
much by a decided divergence in the angle of dip as by the gen- 
eral principle that a conglomerate is necessarily unconformabfe 
to the original rock from which the fragments have been derived. 
Some would say the augen gneiss was of igneous origin; and, if 
BO, the discordance would be equally marked. 

This Hoosac gneiss, or its equivalent, must be manifested in 
the Shelburne Falls anticlinal area, the Halifax- Reading ranges,, 
and others farther east and north. Each range has the anticlinal 
attitude, while the intervening basins are of newer rocks. Next to 
the Green Mountains structure, the succession of gneissic waves 
capped by hornblende schist have aided us in working out the 
stratigraphy of the New England crystallines. 

The proper place for the Hooeac schists may be an open ques- 
tion. E. Hitchcock, in his map of 1844, made the Gray lock, 
Hoosac (west side), and the Charlemont schistose areas equiva- 
lents; and perhaps this is the most natural view. We must, how- 
ever, remember that these hydro-micaceous and chloritic pchists 
are not confined to a single horizon. There are, first, those of 
the Green Mountain gneiss, described as pre-Cambrian ; second, 
those of the granular quartz, or Lower Cambrian; third, those of 
the Berkshire and Grajlock terranes, as pointed out by Dale, and 
corresponding to the magnesian slate of Emmons. Hence there 
may be reason for the reference of the Hoosac schists to any of 
four different horizons that best explain the dips. 

The Stockbridge limestone is evidently repeated on the east side 
of the anticlinal at Plymouth, Vt. Whether it once extended 
along the whole range and has been eroded, or is represented by 
an equivalent terrane, or is wanting, remains to be discovered. 



BOTANY AT THE EXPERIMENT STATIONS. 

BY OBOBGK F. ATKINSON, BOTANICAL DEPARTMENT, CORNELL UNI- 
VERSITY. 

A REMARKABLE Stimulus to botanical investigation has been 
given in the last few years through the opportunities offered by 
the organization of botanical departments at the various State 
experiment stations. The acquisition by the States of the con> 
gressional fund has afforded means, hitherto possessed only by a 
few favored institutions, for the purchase of the expensive appa- 
ratus and libraries of technical works needed in modern biological 
research. It also provides for the employment of men who de- 
vote part or the whole of their time to original study and the 
practical application of the results. The fund was designed not 
only for the purpose of treating economic botany in a practical 
way, but also for the purpose of pure science study, which in 
many cases must precede any practical treatment. 

Studies of forage plants, of the improvement of sorts by the 
selection of seed, oross-fertUization, the distribution and harmful- 
nesB of weeds, the relatioos of micro-organisms to the fertility of 
soils, besides many sabjsoto appertaining more or less to^hortW 
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cultural science, are some of the subjects which engage the earnest 
efforts of the station botanist. 

Perhaps one of the most unique features of the botanist's work 
at the experiment stations is the study and treatment of plant 
diseases caused by fungi and bacteria. Nearly all the stations 
where a botanist is employed give considerable attention to ex- 
perimentation in various ways for preventing or remedying plant 
maladies This is certainly called for, at least the experiment 
stations should in some way carry on such experimentation, for 
the prevention of plant diseases is the desired good for which any 
appropriation for this study is given. There is also a popular de- 
mand for results which mean dollars and cents saved for the farm 
and garden. In some cases, perhaps, this necessitates a sacrifice 
of the cfiureful study into the cause of the disease. It is gratify- 
ing, however, to note that at a number of the stations the im- 
portance of original investigation into the cause of plant diseases 
is recognized. Already important results have been reached. 
Important in clearing the way for successful treatment^ but also 
important contributions are being annually made to the biology 
of little- known and obscure forms of plant life. In such a large 
number of recently organized stations, much chaff will be pub- 
lished, but time will winnow that from the kerpel. 

In looking over the work of the station botanists, it is interest- 
ing to observe the number who are engaged in making use of 
artificial cultures in studying the life histories of parasitic fungi. 
The different habits and appearances of the real enemy are brought 
to light, its plans of attack are studied ; proof of its harmfulness 
can be established by inoculation, and known causes thus supplant 
supposed ones. No other feature of botanical work at the experi- 
ment stations, in my judgment, is doing so much to lay the 
permanent foundations for a rational economy in the treatment 
of plant diseases. The best work of this kind can only be suc- 
cessfully carried out with the aid of expensive modem apparatus 
appertaining to bacteriological laboratories. This provides the 
trained workman with the tools for proceeding rationally and 
accurately to the desired end. The stations which at present are 
provided, more or less completely, with such cultural apparatus 
are the fullowiug: 

Alabama, Connecticut (New Haven), Delaware, Illinois, Indiana, 
Iowa, Kansas. Kentucky, Massachusetts (Amh«*rst). New Jersey, 
Cornell University Station, N.Y., New York Station (Geneva), 
North Corolina, North Dakota. 

Several workers in other stations feel ihe need of cultural appa- 
ratus in their work. Ii is to be hoped that another year will find 
this want provided for. 

During the past jear the force of botanical workers has been 
increased by the organization of departments at the following 
stations: Arizona, Florida, New Mexico, South Dakota, and Texas, 
the officer at the latter place being horticulturist in charge of 
botany. 

Several changes have been made in the working force. At the 
Alabama station Atkinson retired Oct. 1, 1892. At the Kan- 
sas station Hitchcock was appointed to succeed Kellerman. In 
Massachusetts, Humphrey retires January 1, 1898. In Michigan 
the station work has been reorganized and C. F. Wheeler appointed 
botanist. Craig has been made botanist in Oregon. In New 
York, at tlie Cornell University Experiment Station, Dudley re- 
tires to accept a position in Leland Stanford, Jr., University, and 
Atkinson of Alabama has been appointed cryptogamic botanist. 

In looking over the report of the chairman of the Section of 
Botany of the American Association of Agricultural Colleges and 
Experiment Stations, which met at New Orleans Nov. 16, we note 
the work of the botanists at the different stations as follows: — 

Alabama. Mell (botanist and meteorologist in charge of phaner- 
ogamic botany) is engaged upon a study of the economic grasses 
and weeds of the State, and in crossing varieties of cotton. 

Atkinson (biologist in charge of plant pathology) has con- 
tinued his studies of cotton diseases, has discovered a new 
** damping-off " fungus, obtained pure cultures of Pammers 
Ozonium of root-rot of cotton in Texas, is studying the biology of 
the organisms which cause leguminous tubercles, and the tera- 
tological growths caused by TaphrinOi Boutelea, and root fungi. > 
> For conttniiatlon see Oomall Univenltf Sxperlment Station, N.T. 



Arizona. Tuomey (botanist) is making observations on the 
adaptability of the native grasses, trees, and shrubs for cultivation. 

California. Qreen (botanist) is at work upon the vast native 
flora of the State. 

Connecticut (New Haven). Sturgis (mycologist) is studying the 
diseases of tobacco, and making experiments in curing tobacoa 
and spraying fruits and garden crops. He is beginning a critical 
study of the Cribrariacecs, 

Delaware. Chester (mycologist) is engaged upon studies of 
Moniha fructigena, diseases of watermelons, muskmelons, cucum- 
bers, and the winter killing of blackberries. He has reached 
promising results in the treatment of peach-rot. 

Florida. Rolfs (botanist and entomologist) has recently entered 
upon his duties, studying plant diseases. 

Illinois. Burrill (botanist and horticulturist) is studying bac- 
terial diseases of plants; raspberry rust, Manilla of plum, and 
economic smuts. 

Indiana. Arthur (botanist) is investigating the normal growth 
of the potato, ihe relation of the number of eyes on a tuber or 
part of a tuber to the number of stalks produced and to the yield. 
s also studying the enzyme in seeds of wheat and oats, the rela- 
tion of green seed to early maturity, wheat-smuts, and has devised 
a method of preventing rust and bacterial disease of carnations. 

Iowa. Pammel (botanist) is studying life history of Peziza 
sclerotiorunit lihizoctonia betce, and Cercospara heticola. Has ex- 
perimented on effect of fungicides upon roots and germination of 
seeds, crossing of cucurbits, treatment of plant diseases, and is at 
work on the chromogenic bacteria of the Ames flora and anatomy 
of cucurbits. 

Kansas. Hitchcock (botanist) is experimenting with fungi- 
cides on seeds, and studying the biology of weeds and economic 
Uredinece, 

Kentucky. Qarman (entomologist and botanist) is engaged* 
upon comparative study of forage plants. 

Maine. Harvey (botanist and entomologist) is making collec- 
tions of economic plants. 

Massachusetts. Humphrey (vegetable physiologist) has been» 
studying black-knot of plum, a violet disease, a new disease of cu- 
cumbers, and is publif*hing a monograph of N. A. Saprdlegniacece. 

Mississippi. Tracy (director and botanist) is making a botanicaL 
survey of the State, and working on the Oraminea^ southerly 
tomato blight, and a new disease of the grape. 

Nebraska. Bessey (botanist) is making an exhaustive study of 
the native trees and shrubs, and native and cultivated grasses. la- 
at work on diseases of the sugar-beet. 

New Jersey. Halsted (botanist and horticulturist) is working: 
on diseases of cranbury, rose, violet, hazel, and fungi of weeds, 
and experimenting for treatment of celery and sweet potato dis- 
eases. 

Cornell University Station, N.Y. Atkinson (cryptogamic bota- 
nist) is engaged upon a study of winter blight of tomatoes, a new 
tomato disease, a Botrytis disease of beans, carnation diseases, a 
new anthracnose of Ligustrum, and '* damping off*' fungi.* 

New York (Geneva). Beach (horticulturist) is studying the 
effect of copper compounds in soil on vegetation, has obtained 
good results from Bordeaux mixture and selection of seed for 
anthracnose of beans, and from Bordeaux mixture for SeptoHa 
on chrysanthemums. Has treated also apple and potato scab^ 
raspberry anthracnose, gooseberry mildew, straw berry- leaf blight, 
and celery diseases. 

New Mexico. Wooton (botanist) is collecting plants for an 
herbarium. 

North Carolina. McCarthy (botanist) is engaged in seed-test- 
ing, treatment of grape and tomato diseases, and studying bacteria' 
of nitrification. 

North Dakota. Bolley (botanist) has found corrosive sublimate 
effective in preventing potato scab; is studying the fungus of 
deep scab of potatoes, making attempts at artificial cultures of tbe- 
Urfdinece, and working on the distribution of root tubercles oi 
the Leguminoseos. 

Ohio. Miss Detmers (botanist) is collecting the C7redJiM«t at Ike 
State. 

* Sea also Alalmma. 
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Oregon. Craig (botanist) is w6rlKing an weed?, forage plants, 
and plant diseases. 

Pennsylvania. Buckhout (botanist) is engaged in forestry and 
hybridization, and working on the practical side of potato-rot and 
downy mildew of the grape. 

Rhode Island. Kinney (horticulturist and acting botanist) has 
reached important results in the treatment of seed-potatoes with 
Bordeaux mixture to prevent potato-scab; is also treating seeds. 

South Dakota Williams (botanist) is making observations on 
foraRe plants suited to varying conditions in different parts of 
the State, and studying plum-pockets and a geranium disease. 

Tennessee. Scribner (director and botanist) has published a list 
of the grasse:) of the State in the form of a p pular edition, to be 
followed by a more technical one. 

Texas. Price (horticulturist) is treating cotton and grape dis- 
eases. 

Utah The entomologist is acting- botanist. 

Virginia. Smy the has charge of phanerogamic botany. Alwood 
•(horticulturist) is studying apple-leaf diseases and experimenting 
on weak solutions of oopper salts for plant diseases. 

Vermont. Jones (botanist) has made a test of the comparative 
▼alue of a number of the standard fungicides on potato-rot (Phy- 
tophihora infestana), 

Wisconsin. Goff (horticulturist) is working on apple-scab and 
•experimenting on the germination of seeds. 

Mention should also be made of the work of the Division of 
Vegetable Pathology, Department of Agriculture, Washington, 
with its corps of half a dozen workers carrying on important and 
fruitful investigations, the larger subjects of investigation at 
present being a mysterious vine disease in California, orange dis- 
eases in Florida, and fruit diseases in New York. 

A large number of the experiment station botanists do more or 
less teaching, since most of the stations are connected with, or 
located near, the State agricultural colleges. This large field of 
work for specialists offers one of the best openings for young 
men desirous of becoming either investigators or teachers. New 
fields are opening each year and changes are being made, so that 
for some time there will be a demand for young men not only 
well trained in general botanical science, but those who also have 
improved the opportunities presented for familiarizing themselves 
with methods of artificial cultures of micro-organisms and fungi. 
The call for original investigation at the experiment stations im- 
plies with it better equipment than would possibly he supplied 
under other circumstances at many of the State colleges. This 
affords, then, the ambitious teacher good facilities for being at 
the same time an investigator, while it also offers the investigator 
good opportunities for experience in teaching. 

This dual responsibility becomes burdensome if too much of 
either is required without ample assistance ; but, in many cases, 
teaching duties are lessened in order to give time for the investi- 
gation. When the burden is not too great, an ambitious young 
man with strength and enthusiasm is likely soon to be promoted 
^4o greater positions of trust carrying a less number of the more 
irksome duties 



THE RETICULATED STRUCTURE OF HUMVN RED BLOOD- 
CORPUSCLES. 

BY na. ALFBEn C. STOKES, TRENTON, N. J. 

Whatever the hlstologist may believe in regard to the reticu- 
lated structure of the human red blood-corpuscles, whether he 
accepts it as normal structure or not, he cannot fail to be im- 
pressed by the beauty of the minute plexus of fibrils, or to be 
gratified by the ease with which the net- work structure will ex- 
plain certain physiological problems. But since Dr. Louis Els- 
berg, in 1879, first announced his discovery of this structure in 
the human red corpuscles, the subject seems not to have at 
traoted, among histologists, the attention it deserves. It has 
been ridiculed by some, just why I have never understood, as the 
announcement was certainly of sufficient interest to merit for- 
•ther investigation in all seriousness, and while some prominent 
jhistologists were disposed to accept Elsberg's obseryatioiMi as 



demons^able. his conclusions were pretty generally waved 
aside with scant courtesy. Klein, of England, seems to be one 
of the believers in the existence of the reticulation within the red 
blood-corpuscles as normal structure, while Ranvier, the learned 
French histologist and professor in the College of France, dis- 
misses the subject in a single sentence in his treatise on human 
histology, saying that the reticulum is an illusion produced by 
wrinkles on the surface of the corpuscle, and letting it go at that. 
Ranvier's dictum should properly dispose less well-informed sto* 
dents to be cautious in their statements, and especially in their 
belief in what their own eye sight seems to show them. Yet 
after the corpuscles have been exposed to the action of a five per 
cent solution of potassium bichromate, the reticulated appearance 
is so distinct, it is so constantly present, and the most aathorita- 
tive investigators are so sure that the bichromate of potassium in 
solution can have no deleterious effect on the most delicate proto- 
plasmic 8tructure, that in the mind of every microscopist that 
sees the reticulations in the red corpuscles from his own blood, 
there must be an unconquerable doubt as to the correctness of 
Ran vier's opinion and assertion. The net- work, or the cormgated 
surface, is so exceedingly minute, even when studied with the 
best high power objectives, that mere superficial examination 
can scarcely hope to decide whether the appearances are due to 
wrinkles on the surface, or to a reticulation below it, although 
the aspect is certainly much less like a wrinkling than like a 
reticulum. The net like collection of fibrils is too regularly and 
too evenly developed to impress the observer with the belief that 
it is a collection of wrinkles only or even chiefly. 

The action of water on the red corpuscles in such that they 
soon become inflated and flnally invisible. They are not dis- 
solved but are rendered invisible, as a drop of any aniline stain 
run under the thin glass covering these invisible bodies will 
demonstrate, by again bringing them into view. The flve per 
cent solution of potassium bichromate also distends the corpus- 
cles, not to the same extent, it is true, as ^oes water alone, yet 
the distention is conspicuous. It is natural, therefore, to suppose 
that, although the reticulations and the bodies bearing them are 
not even microscopically large, yet if the appearances are due to 
a net- work of surface wrinkles produced by the potassium salt, 
the absorption of the water carrying the salt, and the consequent 
distention of the corpuscle, should have a tendency to lessen the 
number of the wrinkles and likewise to lessen their prominence, 
but this is not the result. 

To investigate the subject for my own personal gratification, I 
submitted red blood-corpuscles to the action of a five per cent 
solution of potassium bichromate for an hour, then transferred 
them to a cell of some depth in which was an exceedingly weak 
solution of the same salt, hoping that the action of the water 
would still further distend the corpuscles and, at least to a cer- 
tain extent, obliterate the surface markings, if they were such. 
In numerous corpuscles the result was that hoped for, so far as 
distention was concerned, the bodies in many cases becoming 
almost globular. A touch of a fine needle-point on the cover- 
glass rolled over and over beneath the objective, yet, distended 
as they were, the reticulation was in no way undefined nor un- 
certain. It surely was not less conspicuous; it actually seemed 
more prominent, an effect readily explainable by the elongation 
in all directions of the internal fibrils, if they existed, and the 
consequent enlarging of the inter- fibrillar spaces. 

By pressure on the cover glass it is not difficult to crush such 
distended corpuscles, and, although the result i<« always an inde- 
scribable deformity, the reticulation is still to be seen plainly in 
some specimens, and to show some traces of its existence in 
all. 

Under such circumstances, too, it is not impossible to cut a 
corpuscle in two by drawing a fine needle across the thin cover- 
glass. In my experiment the needle cut only a single one of the 
sub-spherical globules, it is true, but that separation was acci- 
dentally accomplished so completely, and the two parts were 
studied so long and caref ally, that there remains no doubt in my 
mind as to the correotneM of the observation or of the interpreta- 
tion. A single globola bid been cnt, not entirely into two parts, 
Imt 8onfltt4y in l"^ '*« ' 'li«mimnte in the medium had lifted 
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one portion and thrown it aside, at the same time twisting the 
little ligature still connecting the parts, the effect being such that 
the two might be compart'd to two watch-glasses adherent at one 
side by the edges, but with the concavity of one directed away 
from the convexity of the other, the two concavities therefore 
looking in opposite directions. If there ever was a chance to look 
into the interior of a distended and sectioned red blood- corpuscle 
this was it, although the whole was the result of a fortunate 
accident and of nothing else. It was good luck with no good 
management, for I could never repeat the experiment with even 
a similar success. But with an achromatic condenser, N. A. 1.0, 
and with Reicherfs semi-apochromatic, oil-immersion one- twelfth 
inch objective, N. A. 1.40, each of thoee two parts of the same 
red corpuscle was seen to be filled with a distinct and conspicuous 
reticulum, as a saucer or a watch-glass might be filled with a 
flat-topped sponge. 

The result of this effort at rough-and-ready cutting of the red 
<;orpuscle8 was so pleasing, that the thought of a deliberate sec- 
tioning with a microtome was fascinating, and the hope of a 
etill more perfect exhibition of the reticulum within the sections 
was too great to be long postponed. It i<«, of course, impossible 
for the most expert microtomist to select a red corpuscle, put it 
into position on its narrow edge after having submitted it to the 
action of the bichromate of potassium solution, to embed it. and 
Chen to slice it up in the microtome. A section parallel with the 
broad surfaces of the corpuscle would not answer the purpose, 
and indeed, if such a section could be made, the microscope and 
the microscopist himself mi^^ht remain blind to the result. It 
would hardly be possible to know that such a section had been 
produced, since the microscopical appearances of the entire, uncut 
•corpuscle must be similar to any section possibly made in the di- 
rection mentioned. The cutting must therefore be done in a 
direction transvert^e to the broad surface of the corpuscle, that is, 
at right angles to that aspect. Even to cut onoe across an object 
only Yt^ inch in diameter would be impossible with but a single 
specimen to work on. The method that occurred to me is one 
that would natural ly occur to any one, and when I suggested it 
to my correspondents, Mr. Ludwig Reiderer of New York City 
and Dr. Edward Gray of Santa Cruz, California, they kindly 
promised to make the experiment and to send me the reaultant 
elides, as they did. The method was simply to submit a large 
amount of blood to the action of a five per cent solution of potas- 
^um bichromate, and to embed a large quantity of the corpuscles 
without any other preparation, the belief being that some of the 
numerous corpuscles would place themselves in a position to be 
sectioned transversely. The tendency of these special objects 
is to arrange themselves so that the broad surfaces shall be hori- 
zontal. If, then, the embedding medium containing them should 
be turned over, so that the knife should pass through it at right 
angles to its plane upper surface, the chances were that some of 
the corpuscles would be sectioned as desired, and at least once 
across. More than one section of a single corpuscle was not 
even dreamed of. The results justified the expectation. While 
not many corpuscles were sectioned, I still found fourteen on one 
-slide, some being admirably cut. These were enough to give an 
opportunity to look into the interior, and to show that my rough- 
and-ready method of cutting with a needle-point on the cover- 
glass, although only an accident, gave as correct a picture of the 
structure as the more elaborate methods of my correspondents, 
which, of a truth, were almost equally only an accidental suc- 
cess. 

A section of a red corpuscle set up on its narrow uncut edge 
and looked at from above, that is, with the cut surface upward, 
U not always panduriform in outline after treatment with the 
bichromate solution. Whilst some are perfectly pandurate, the 
majority are variously changed in form by the potassium salt, 
the outlines being semi-circular, plano-convex, concavo-convex, 
or ''crossed,'' that is. double convex with the convexities of dif- 
ferent curvatures. The specimens panduriform in outline were 
few in number in these experiments, but they did exist, and were 
studied with rather more satisfaction than were the other forms, 
which, although not having the normal outlines, were not altered 
in structure, if the hlstologists are correct when they assure us 



that the bichromate of potassium has no deleterious action on 
protoplasm. 

These as well as all the sections were carefully and repeatedly 
examined with light parsed through blue glass, and with the 
achromatic condenser and the oil-immersion objective already 
mentioned. The result justified the conclusion reached by means 
of the happy accident that I have referred to so repeatedly. The 
apparent reticulation is a true reticulation and in no way a sur- 
face wrinkling. The net- work is made up of minute fibrils that 
produce an internal reticulum that, at least after the action of 
the bichromate salt, fill the entire internal part of the human 
red corpuscle. Upon the thickened, firmer surface that simulates 
an external membranous cell-wall, even after taking into con- 
sideration unavoidable diffraction effects, there is no evidence of a 
wrinkling. On the surface of certain of the corpuscles that were 
accidentally set upright, that is, vertically on their narrow edge, but 
escaped the knife, there were absolutely no signs of any roughness 
or of any wrinkling. The surface outlines were as smooth and as 
even as they could possibly be. I am convinced that the reticulation, 
under the effect of the bichromate of potassium solution, exists, 
not on the surface but within the body of the human red blood- 
corpuscle; and if the potassium salt has no deleterious effect on 
protoplasm, then the reticulation is a normal structure, and the 
net- work of protoplasmic fibrils is a natural and constant con- 
stituent of the red blood-corpuscles. Yet the doubt is great and 
prominent. How that doubt is to be dispelled I must leave to 
microscopists that are more expert hlstologists than ami. 

In all the corpuscles lying horizontally on the slide a nucleus- 
like body was conspicuous, the net work of fibrils being always 
connected with it, the nucleus- like body being itself circular in 
optical section and inconstant in position. In but two corpus- ^ 
cles that had been certainly cut transversely was a nucleus-like ' 
body observable. In others, if it exi«>ted the section did not hap- 
pen to pass through it. In one of the two instances referred to, 
there were two minutely elliptical bodies present, one near each 
extremity of the section, whilst in the other only a single object 
of the kind was visible near one end. If a nucleus exists in the 
red blood -corpuscles, judging from these two examples, it is 
disciform, as would natiuully be supposed. That the appearance 
should be so prominently visible in most of the corpuscles thus 
treated, is at least suggestive. 

There is in connection with this internal structure a questior 
that should be answered, or at least investigated by those that 
have access to the murderers in New York State, of whom there 
are usually several on hand. What is the effect, if any, of the 
fatal electrical current on the reticulation ? That the corpuscles 
are altered in size and in shape is well known, especially to thoee 
that have seen the preparations of the blood from William 
Kemmler, the first murderer executed in the electrical chair. 
But nothing was at that time done to learn if there had been any 
change in the reticulations within the corpuscles, and. so far as I 
know, nothing of the kind was even thought of. To remove a 
sufficient quantity of blood that had certainly l)een under the in- 
fluence of the electrical current, and to subject it to ihe action of 
the bichromate solution, would not be difficult for any competent 
microscopist that might have access to the criminars t)ody imme- 
diately after the execution. That the reticulations exist within 
the corpuscles I am convinced ; that the electrical current would 
make a change of any kind in those reticulations is one of the 
many things that I should like to know. The investigation, too, 
might go some distance toward deciding as to the normal exist- 
ence of the net-work. If the killing ciurrent alters the corpuscles 
in form and in size, as it does, it is reasonable to suppose that 
changes should take place in the internal structure, if there nor- 
mally is any internid structure. There have been many widely 
differing kinds of suggestions as to what practical use murderers 
should be pot; there seems to be a desire to make them of some 
service after death or even before death, for scientiflc experiments. 
Some competent microscopist within convenient diatanoe of New 
York's State Prison at Auburn, may thus make good use of one 
murderer by invAtigating this interesting question. 

Hlstologists claim to have proved that a solution of potaisioili 
bichromate does not alter the structure of protoplasm. If this bt 
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true, then the reticulation within the red blood- corpuscles is a 
Dormal structure ; if not true, then the whole body of histological 
work which has been accepted as correct must be doubted nnd be 
revised, because about the first thing the histolt)gist does with his 
specimen is to plunge it into a solution of potassium bichromate. 
Indeed, he does more, for he not rarely uses M011er*s fluid, which 
is a mixed solution of potassium bichromate and of sodium sul- 
phate. There seem to be two horns to the dilemma, and the mi- 
croscopist that seizes either is likely to be gored by the other. 



LETTERS TO THE EDITOR. 

0^0 Oorre»p<mdenU are requeeted tobeeu brief cm poeeible, Ths wrtur'e name 
ieinaU caeet required cm proof of good faith. 

On requ^M in advance, one hundred copiee of the number containing hit 
communication will t>e fumiehed free to any eorr&tpondent. 

The editor wiU be glad to publiah any queriee eoneonant with the character 
of the journal. 

The Cretaceous at Gay Head, Martha's Vineyard. 

In his article on *'Gay Heai,*' published in this journal of Sept. 
28, and since supplemented in the Tran^iactions of the Maryland 
Academy of Sciences (pp 204-312), my friend Professor Uhler 
furnishes a valuable contribution to the geological literature on 
that peculiarly interesting promontory, through applying to the 
task of unravelling the complicated structure of the Vineyard 
series the knowledge and exi^erienoe gained in his painptaking 
and excellent studies of the Lower Cretaceous terranes between 
New York Bay and the James River. Professor Uhler is the first, 
in print, to apply, in the interpretation of the diitturbed strata in 
the western portion of Martha s Vineyard, the general principles 
which he was first to discover in the mode of disposition of the 
same series in the Middle Atlantic States. To one somewhat 
familiar with the Middle and Lower Cretaceous of New Jersey 
and Maryland, the homologies forcibly indicated in the Vineyard 
series are full of fascinating interest. 

While af^reeing with Professor Uhler as to the general structure 
of the original Cretaceous series in Martha*s Vineyard, i.e., in the 
existence of a lower portion, essentially clays, succeeded by de- 
posits of sands, lig^itic clays, often somewhat laminated, and 
alternate clays and sands,— the observations of Professor Shaler 
and those of us who have viewed the cliffs for several successive 
seasons have taught the fallibility of indulging in a detailed cor- 
relation of the entire section as exposed during a single summer. 
Each season presents new phases and unsettled local stratigraphic 
complications, revealed by the w interns storms, as may be noted 
by consulting Professor Shaler*s very valuable memoir, published 
in the Seventh Annual Report of the U, S. Geological Survey 
(pp. 297-S63, 12 plates), the same author's paper in the Bulletin 
of the Geological Society of America (Vol. I., pp. 448-452, pi ix.) 
(neither article is mentioned by Professor Uhler), or in my notes 
made during 1889, 1890, and 1891. It seems to me, therefore, that 
Professor Uhler has been a little confident and hasty in naming 
up the various terranes at Gay Head. In offering some friendly 
comments on his conclusions, it is not my purxx)se to discuss sev- 
eral important questions, such as whether the island has been 
submerged ** five times" or only three, or matters of nomenclature, 
as, for ex.'tmple, whether the underlying clay series should be 
called •* Potomac** or Amboy, or the more arenaceous portion 
designated as ** Raritan,'* •• Albirupean,*' etc. These questions, as 
well as those concerning unconformabtlity and the order and re- 
lations of the various members of the lower half of the Cretaceous 
in this region, as well as in other Atlantic coast States will, I 
trust, soon be considered in full by Professor Lester F. Ward of 
the U. S Geological Survey, who has made them the subject of 
special study, and who is far more competent to discuss them than 
the present writer. The folding, crushing, faulting, and disloca- 
tions at Gay Head make a unique example in the Cretaceous and 
Tertiary of the eastern United States. It is difficult to account 
for the surprising altitudes of the clays and lignites, as well as 
extensive elevation and pre Tertiary erosion, with no other agency 
than pressure and the encroachment of the sea. In fact, the 
strata are so disturbed, eroded, mingled with, an^ masked by, post- 
Cretaceous deposits that it is, in my opinion, hazardous, in many 
portions of the section, to attempt more than the application of 



the general principle of distinction between the lower portioii, 
with more massive clays, and the upper part, embracing various- 
ly arranged clays and sands 

The greensand toward the north end of the section is much con- 
torted, as doHcribed; but my own excavations in search of foaaila 
fail to corroborate my friend's hypothesis that the Tertiary 
fossils ** have settled into the broken surface.*' the interior of the 
marl being, in his judgment, equivalent to the lower marl of New 
Jersey, and carrying Cretaceous fossils only. If such is the ex- 
planation of the occurrence of Tertiary fossils on the face of the 
greensand, it is remarkable that they have not, likewise, settled 
into the broken surface of the clays and sands on either side. A 
similar marl was seen well exposed in the season of 1889 at one or 
two points towards the eastern end of the Weyquosque cliffs io 
Chilmark, where at one place the materials in the margin of the 
terrane appear to have been beautifully sorted in Pleistocene or 
post- Pleistocene time. 

With Professor Uhler I agree that the greater portion of the 
strata below the ''ossiferous** conglomerate, which appears to be 
Miocene, is probably Cretaceous in age. As to whether the more 
massive clays are equivalent to the plastic clays of the Potomac 
in the Maryland region, I shall not question in this place, merely 
mentioning the occurrence of Dicotyledonous remains among tlie 
dark clays at high- tide level near that portion of the section ' 
which I understand my friend to pronounce Potomac. It is pos- 
sible, of course, that this terrane had slipped do«%'n from the upper 
part of the cliff, and may be regardeil by Professor Uhler as 
** Raritan.** The latter name suggests the remark, that, while re- 
ferring the lower clays to the ** Potomac,*' and explaining that the 
superimposed series, called '* Raritan,** is equivalent to the upper 
part of his ** Albirupean,'* Professor Uhler makes no mention of 
the presence or absence of the rest of, or the lower portion of, the 
Albirupean, theoretically intervening between the Raritan and 
Potomac as defined by him. 

So far as I now know, my paper on ** Cretaceous Plants from 
Martha's Vineyard,** read at the December meeting of the Geo- 
logical Society in 18d9,* was the first in which the opinion waa 
expressed, or evidence adduced to show that a part, at least, of 
the Vineyard series represents an eastward extension of the Am- 
boy clays to the southward of New England. The opinion ex- 
pressed by Dr. Newberry, when delivermg his judgment on my 
drawings, that " there can be no doubt that they represent the 
flora of the Amboy clays,** and his view that these clays passed 
through the entire length of Long Island, have, I think, been 
fully justified. During the following summer, 1890, evidence w^is 
collected which proved the correctness of those views regarding 
the Gay Head region, while my unpublished notes, made the same 
season, indicate the extension of the Amboy clays in place as far 
east as North port and Fresh Ponds in Long Island, while material 
prot>ably derived from that series, when not in place, was observed 
at numerous points, among which are Wyandance, Farmingdale^ 
possibly near Riverhead, and in Gardiner's Island. I anticipate 
that a careful search among the Pleistocene material between the 
Firehole and Montauk Point will reveal Amboy elements, showing 
a continuance eastward to the Cretaceous material observed by 
myself in the north-east and south bluffs of Block Isiland. O^ 
Martha*s Vineyard the Amboy clays may be seen in place at sev- 
eral points in the vicinity of Peaked Hill, while its material, per- 
haps re-deposited, may be traced to Lamt>ert*8 Cove, or farther.. 
Concretions with Amboy plants have been collected on the shore 
of Lagoon Pond, above Vineyard Haven, while Professor Thomaa 
Battey of Providence has sent me similar specimens from East 
Chop and Cottage City, on the east coast, showing the probable 
extension, in past if -not in present, of that important series of 
clays and sands as far, at least, as the eastern border of the 
island. 

The greater identity 'of the Amboy (Middle or Lower-Middle 
Cretaceous) flora with that of the Lower Atane beds of Green* 
land, instead of with the Dakota group of the United States, ia 
remarkable,' and strongly impels one to search for other evidence 

> AlMtract, BoU. Q. 8. A., L'. pp. SB«, 666; Printed In fiiU tn A. J. 8., zzziz.^ 
1800, pp. 98-101, pL tl. 

* Sea A. J. S.tLe, p. 09, and Newberry^ remarks, Ban. 0. 8. A., L, p. BBS. 
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of a middle or lower Cretaceous connection with Greenland, an 
hypothesis fully in harmony with the views of a coonecting off- 
shore Terliary terrane, advanced hy certain Neocene palason- 
tologists. 

There remain still many problems in the stratigraphy and chro- 
nology of Gay Head. Next year will doubtless offer opportunities 
for fresh conclusions, at least on subordinate points, to my friend 
or any other geologist. There may even be good reasons for the 
sincere entertainment of almost fundamentally different opinions 
on the part of an eqnally skilful observer. 

Among other problems, not merely local, is the circumstance 
that, notwithstanding the incompatibility and irrationality of the 
idea in view of present continental geography and topography, no 
other inherent evidence has, I believe, been found as to the depo- 
sition of the clays and sands of this series except such as tends to 
support the view of Professor Uhlcr that these middle or lower 
Cretaceous terranea are essentially fresh water formations. 

David White. 

WABhlDg'OD, D.C., Nov. IS. 



On the Vernacular Name of the Genus Harporhynchut. 

That well* known genus of American birds, of which Harpo- 
rhynchua rufus is the type, is almost universally called in Eng- 
lish, by every ornithologist, or indeed by every one who knows 
the species in the United States, a Thrasher, In New England, 
and to the southward and westward, it is known as the Brown 
Thrasher. We find it printed Thrasher in the A, O. U. Check- 
List, without any synonymic term or terms, as is also the case in 
such an authorative work as Coues's '*Key to North American 
Birds." Now it is of interest to know that our British ornitho- 
logical friends call these birds Threshers, spelled with an e in the 
first syllable, inotead of an a. Recently ProfesBor Alfred Newton 
submitted me the proof of a contribution of mine to his extensive 
work on Ornithology, now passing through the press, wherein 
this word occurred, — spelled Thrasher in my text, but Thresher 
in a supplementary note of his own. Upon his attention being 
called to it, I received from him the following in his reply : **I 
have not the least wish to interfere with your use of Tbrcfshers, — 
there is some authority for it among English writers, — but I be- 
lieve Thresher to be more correct (A. S., perscan or pirscan ; Mid. 
Engl., prescheo; Chaucer, threahen; Seal., preskja; Old Dutch, 
ileiBeben; Germ., dreschen; Gothic, thrisken) and prefer that 
form for my own use — though, of course, giving it the sound of 
short &, as in many other words, e.g., Derby. Thrash would 
seem to indicate a pronunciation like ThrSsh (almost tbrarsh) — 
which is local and vulgar. A. N.** This communication is dated 
Magdalene College, Cambridge, England, Nov. 13, 1892. Accord- 
ing to this it would seem that our old, time- honored name of 
Thrasher, strictly speaking, should give way to the more correct 
appellation of Thresher. R. W. Shufeldt. 

Takoma, D. C, Nov. 20. 



Meteoric Shower. 



The meteoric shower here on the evening of Nov. 28 was very 
fine. The average of several observations, from 7 to 10 P. M , gave 
250 good- sized meteors per minute, with a great many very small 
ones resembling a fiery dust. The meteors appeared to radiate 
from a point nearly overhead at 9 p.m. C. W. Kemfton. 

AuBterlttz Mine, Oro Blanoo, Pima County, Aria., Nov. 96. 



Remains of the Mastodon Recently Found io Tennessee. 

Near Nleberi*s Springs, seven miles south- east of Knozville, 
.some workmen recently unearthed four molar teeth of the masto- 
don, which were in a fair state of preservation. They were found 
beneath about thirty inches of yellow tenaceous clay, containing 
water- worn stones. The largest tooth measured sixteen inches in 
circumference, and bears on its grinding surface one small and 
four large ridges, which are covered to the depth of one fourth 
of an inch with perfectly preserved enamel. The smallest tooth 
measures twelve inches in circumference, and has only three 
Jtransverse ridges, whose surfaces are so worn as to expose the 



dentine in a number of places. The roots are so decayed and 
broken that it is impossible to determine their original length 
or number. 

The University of Tennessee has in its possession other remains 
recently found in Hawkins County of this State. These consist 
of part of a tuak, measuring twenty -two inches in circumference 
by twelve inches in length, and a molar tooth with only two 
ridgps. The tooth is well preserved ; but the tusk is much de- 
cayed. 8. W. MoCalue. 

Uulvdrslty of Tennessee, Knoxvllle, Tenn. 



The Humming-Bird*s Food. 



The notes that have recently appeared in Science regarding the 
humming-bird's food, would seem to show that the bird's taste 
varies with the locality. In southern New York their favorite 
flower is the swamp- thistle {Ciraium muticum). No better place 
could be selected for studying the feeding- habits of the ruby- 
throats than a spot where these flowers abound. Dr. Gibbs 
thinks the individual flowers of the red clover too small for the 
ruby-throat's attention, but in the thistles the flowers are even 
smaller. Since it has been said that the bee gets pollen but not 
honey from the thistle, it would appear that the birds visit these 
flowers for insects. There is scarcely a flower that contains so 
many minute insects as a thistle- head. Examine one with a 
lens and it will be found to contain manv insects that can hardly 
be seen with the unaided eye. If the ruby-throat eats insects at 
all, these are the ones it would take ; and because the larger ones 
remained the observer might conclude that none were eaten. 

WiLLARO N. Clute. 
Blrgbampton, New York, Nov. SI. 



AMONG THE PUBLISHERS. 



''General Taylor," a biography by BCajor-General O. O. 
Howard. USA, will follow Mahan's ** Farragut " in the Great 
Commander Series published by D. Appleton & Co. General 
Howard has visited the scenes of Taylor's campaigns in Mexico, 
and his book will be found to be an authority for those who are 
interested in the military history of our country. This biography 
contains a portrait and several maps. 



lillan A Co. aMiounoe the pablicatioo of a new work 
on the heavens and their origin, under the title of *' The Visible 
Universe," by J. Ellard Gore. F.R.A.S., the author of **Star 
Groups," etc. The book is a discussion of the theories which have 
been advanced from time to time as to the construction of the 
heavens, celestial chemistry, stellar distances and motions, etc., 
and is ill US' rated by stellar photographs and lithographic plates. 

— The January 8t. NichoUxa will contain the opening paper in 
a series that magazine is to print on leading American cities, 
illustrated. In this article Colonel T. W. Higginson describes 
B')etoo in a way to interest boys and girls in the literary history 
of that city. For future numbers of 8t, Nicholas, Dr. Lyman 
Abbott will write of Brooklyn, Edmund Clarence Stedman will 
describe New York, and other famous residents of the different 
cities will describe them. 

— *' Electric Light Cables and the Distribution of Electricity, " by 
Stuart A. Russell, is the latest volume in the Specialists' Series 
(London, Whittaker & Co. ; New York, Macmillan). The recent 
extension of electric lighting from large central stations has 
brought to the front many problems connected with the economi- 
cal distribution of electricity over large areas; and to the discus- 
sion and elucidation of these problems this volume is devoted. 
In its 819 pages the author presents a clear, reasonably compre- 
hensive, and fully illustrated description of the various systems 
of distribution and types of conductor now in use, and suggests 
the directions in which future improvements will be made. 
Price, $2.26. 

— The Appalachian Mountain Club has just published a second 
work, with the title, '' The Land of the Cliff-Dwellers," from the 
pen of Mr. Frederick H. Chapin. The region to which the reader 
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to Introttaced ispoutb-nestern Colorado, and, in particular, tbe 
onrioos ca&ona o( the Mesa Verde, which havebeen only recently 
explored and fouDd unusualty rich in abaodoned home* of tbe 
cliS-dwelleref one is abo made acquainted with Ihe beanliful 
mountaiD scenery of the San Juan country, through which the 
cafioo district of the Rio Mancoe is approached from the north. 
The iutroductory chapters present in brief tbe history of the 
settlement of Ihe BOUth-weBt from tbe earliest Spanish ezplorn- 
tions to tbe recent AuKlo-American occupation. Then follows 
the personal narratlTe of tbe author's visits to tbe region, with a 
detailed account of his researches. Mountain-climbers will find 
tbe story of the asceuta of Houot Snaefell and Uncompabgre 
Peak of special interest. The work is profusely illustrated. The 
180 pages of text are interspersed with some 60 full- page illustra- 
tions, heliotypes, and ''half-tones." "Tbe Land of the Cliff- 
Dwellers " cau be procured of the sales-agents of the Club, 
Messrs. W. B. Clarke 4 Co., 840 Washington Street, Boston. 

— "American Mental Arithmetic" is the title of one of the 
American Book Company's tateet pcbool-bookH, by A. M. Btiley, 
professor of Mathematics in the Kansas State Normal School at 
Emporia, Kan. The designation " American " is doubtless given 
to tbe volume from purely patriotic motives, as there is no ap- 
parent reason why it would not be a good book to use in any 
Kbool where the English language prevails. Price, 86 cents. 

— Charles L. Webeter & Co. announce that they have arranged 
with Henry George for tbe publication of his new worh, " A Per- 
plexed Philosopher,'' being an examination of Mr. Herbert Spen- 
cer's various utterances on the land question, with inrideolat refer- 
ence to his synthetic philosophy. 'They have also arranged with 
Hr.Qeorge for tbe control of his former books and tvill issue them 
in a uniform edition. In "A Perplexed Philosopher" the main 
argument is an examination of Mr. Spencer's position on the land 
question. In 18S0 Mr. Spencer issued his first book, "Social 
Statics," in which be denied tbe justice of tbe present treatment 
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of land. Iiater he seemed anxious to minimize and explain away 
these uttprances. and finally be formally withdrew them. In his 
last book, "Justice," the recants and opposes them. Mr. George 
brings together and analyaes these various utterances. He also 
directly attacks tbe Spencerian idea of evolution, — that is to say, 
the idea of evolution that eliminati'B the S|>irilual element and 
asBumes that the hypothesis of an intelligent Creator is unneces- 
sary. Mr. George ai^es in favor of the spiritual element in 
evolution, and the necessity of an intelligent Creator, 

— "Induction Coils" is the title of a practical manual for 
amateur electricians, written by Q. E. Bonner (author of •■The 
Eleclro-Plalers' Handbook") and published by Macmillan & Co. 
Tbe volume is a ISmo of 338 pages, with upwards of a hundred 
ill net rations, and gives a general insight into the construction of 
ordinary spark coils, medical coils, and batteries for working 
them. The various chapters treat respectively of inductive theo- 
ries nnd experiments, the construction of intensity coils, acces- 
sories to coils, special forms of induction coils, some famous coils, 
batteries, repairs, and useful notes on coils. To these are added 
a table of copper-wire properties and a list of conductors and in- 
sulators. Price, %\. 

— Charles Soribner's Sons announce " Etruscaa-Roman Be 
mains in Popular Tradition," by Charles Godfrey Letand. It is 
only within a few years that Mr. I«land diHCOvered what is now 
for the first time published in this book, that there exists among 
the peasantry of secluded mountain districts in Italy, as well as 
among the numerous fortune-tellers or " witches" of the cities, 
a vast amount of ancient Etruscan or Roman traditions of ex- 
tremely varied and interesting character. That no scholars had 
ever surmised the existence of this lore is due to the fact that it is 
now in a great measure kept secret, as being strictly forbidden 
by the priests, and connected with fort one- telling, which is pun- 
isbed by the law. It consi-its of a worship or invocation of the 
ancient deities, in which tbe names and attributes of nearly all 



CALENDAR OF SOCIETIES. 
Anthropological Society, Washii]£ton. 

Nov, 39. ^Arthur MacEhinald, Genius and 
Insanity as forms of Abnormnlity; W. H. 
Holmes, Ancient Quarrymen of South Moun- 
tain; H. C, Mercer, Ancient Ja'iier Quarries 
in Pennsylvania. 

Dec. fl.— Robert Fletcher, Tbe Poet — is 
He Born, Not Made? James Mooney, Report 
of Special Committee on Aboriginal Geo- 
gTHphic Names in the Potomac Region; 
followed by Continuation of Symposium 
upon same subject, by B. A. Colonna, John 
W. Douglass, O. T, Mason, and others. 

Biological Society, Washing^ton. 
Dec. 3.— B. W. Evermann, The Cruise of 

the U. S. Fish CommiBsion Steamer Alba- 
tross in Alashan Waterfl in 1893; Cieo, Vasey. 
Some New Grasses; J. N, Rose, On the Re- 
discovery of Certain Rare Plants; C. Bart 
Merriam, Exbihition of a Complete Series 
of Ihe Large American Ground Squirrels of 
the Subgenus Otospermophilus; B. E. Fer- 
now, The Mathematics of Foiesi Growth. 

Society of Natural History, Boston. 

Dec. 7, — Leon S. Griswold, Some Indian 
Quarries in Arkansas ; Roland Thexter, 
Notes on a New Order of SchiEomjcetes 
(Bacteria). 

Appalachian Mountain Club, Boston. 



the lantern, was presented by a member of 
the club. 

Dec. 14. — O. Frederick Wright, The Dis- 
covery and Sitjaiiicance of the Glacial Out- 
let from Lake Huron to the Ottawa River. 



Dec. 1.— C. H. Tyler Townsend, Notes on 
the Occurrence of the Puma (Felis concolor 
L.)inSoulhern Mew Mexico; Hiram Kadley, 
Alkali Soils; E. O. Woolon, Notes on the 
Ferns of the Organ". 
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This book is the result of an attempt 
collect the scatt^rsd notices of fossil resit 
eiclusivB of those on amber. The work 
interest also on sccount of descriptions g 
of the insects found embedded in these long- 
preserved exudationn from early vegetation. 

By CLARENCt LOWN and HENRY BOOTH 
13°. *1. 

M. D. C. HODGES, 874 Broadvaj, N. T.. 
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tfae old Etruscan gods are still very accuratelj preserved, with 
those of the minor Roman rural deitiea, a ver; great number of 
magic ceremonies, medical carea, and preparation of amulets, 
acoompanieil with incantations, and all, as appears bj^ the best 
authority, of claMical origin. Thus of the one hundred very 
ancient BIruscan-Iioman magical remedies collected hj Harcellue 
in the fourth century, our author has found about flfty still in 
use. There are also given inanj strange beliefs connected with 
the occult yirtues of plants and rainerals, of spirits in all natural 
objects, the reappearance of ancestors' souls in their descendants, 
of Hagonia, the city in the sky, where bail is made, and last, not 
least, a number of legends connected with these subjects ^ in all 
of which may be traced the most striking parallels with passages 
in ancient Latin writers; shoninjt ho«r much that has long sup- 
posed to be dead and forgotten stil] exists in the memories of 
modern belierers in witchcraft. The same flmt also announces 
a popular edition uf the " Cyclopeedia of Painters and Paintings," 
edited hy John Denison Champlin, Jr., and Charles C. Perkins. 

— The second edition of "The Horticulturist's Rule-Book," by 
L. H. Bailey, has just been issued by the Rural Publishing Com- 
pany (Times Building. New York), It has been thoroughly re- 
vised, and broueht down to the beginning of the year 1693. The 
volume is a useful and convenient compendium of information 
(or fruit-growers, "truck" gardeners, florists, and olbera inter- 
ested in horticulture. The opening chapters are devoted to in- 
secticides. Injurious infects, fungicides, plant disease*, and animal 
pests. These are followed by chapters on weeds and moss, graft- 
ing, need-tables, planting- tables, maturities, yields, and multipli- 
cation, etc. 

— From Frederick Warne & Co., London and New York, we 
have received " Electricity up to Date, for Light, Power, and 
Traction," by John B. Verity, H. Inst., E.E. It is a small vol- 
ume of 178 pages, bound in vellum, and contains a folding map 
showing the areas allotted to various electric-supply companies 



In IiondoD. The book is intended for the geneial public, not fur 
the elfctrician, and consequently Mr. Verity has treated the 
flubject in as popular a manner as its nature will admit. (Price 
75 cents.) 

— ''A Review of the Systems of Ethics founded on the Theories 
of Evolution,'' by C. H. Williams, soon to be issued hy Hacmillan 
&Co., is one of the more important books of the year. The work 
is a substantial volume of over 6O0 pagee, divided into two parts 
of nearly equal length, of which the Qrst is historical, giving in 
detail the pssitionof each of the prominent writers on Evolutional 
Ethics; while the second or constructive portion presents thecom- 
bined results of such independent investigations in chapters deal- 
ini; with the concepts of evolution; intelligence and "end;" 
thought, feeling, and will; egoism and altruism; conscience end 
the moral progress of the race; the ideal and the way of its at- 
tainment. 

— The. progre*a which has characterized American mining and 
metallurgy during the past quarter of a century and which has 
made them standards and models for the whole world has been 
due, in no small degree, to the Engineering arid Mining Journal. 
This paper has not only made those engaged in these industries 
familiar with the best practice in every part of the world, but It 
has itself created a practical technical literature of inestimable 
value to those engaged in miuing, metallurgy, and general engi- 
neerioir. The collection and publication in the Engineering and 
Mining Jownai of reliable htatlstics of the mineral industry of 
the United Stales, wiihin a few days of the close of each year, is 
an achievement which has elicited the admiration uf statisticiana 
and business men in every part of the world. This work has 
become so important that this year its publication will require a 
large separate volume, which will be issued in January, 18VS. 
The constant improvement and greatly increased cost of the En- 
gineering and Mining Jaumai neceHsjtate and justify the increase 
of its subscription to (5. 
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Dr. T. H. Andrews, Jefl'erson 
Medical College, Philadelphia, says of 

Horsford's Acid Phosphate. 

"A wonderful remedy which gave me 
most gratifying results in the worst 
forms of dyspepsia." 

It reaches various forms of 
Dyspepsia that no other medi- 
cine seems to touch, assisting 
thp weakened stomach, and 
making the process of diges- 
tion natural and easy. 

Descriptive pamphlet fi«e on appli cation to 
RniDtsrd C-bFalral Work*, PraiMrare, B. I. 



lewHce of Subslitutei and Im 
For sale by all Drugslsts. 



Exchange B. 

IFreeof charic to ill. II ofaatiifi 
k<lU>»t N. D. C. tlodso. B7> Bia>d> 



For Sale.-A new Uodel U. <6. Armr HiMpLta] 
ObJecllTM. UKNRT C. WKLLS, IBl Broadway. 



For ante nr ricbaugF.— A Btevena' dpw i 
pnakiM shot-gun, 44 oat, with U-oal. riee b 
Just the thing for oollecttDg birdn ud amall 
iDKla, WUlvichaDge foi^aS-ca' 



Ml Champa at 

Fura»le,-A 



Iran aio, «h;a Jt was not mine. I wax oBered >4I1 

eioa:'tliaTpHoe*Ll7'uuw buv It. Addnmo Rev. C. 
FOtiTER WILLIAMS. Aabwood. Tcnn, 

; aUo cluauTed 

I wiU ciohanKe tar BmltbaoDiaD npons or 

lUlied tnitierala. D. M. ANDR&WS, Dodge 

c. Minn. 

HsIf ot Ki..'baDKe.— Thn uDdprplgnrd has a 

aoii flia liuadrud skek. auiiabte tar stud; 



A QRADUATK E 

Teiiog, msrhanloa. pId-b'cb, msohanlcal d 



family pmfefred. 
KalainaaOQ, MLgb. 



BBlred In the Houlb. pi 
■benloanteaobiboi 
I other branobea. Sal 
Iffipl; d»Biroua of emi 

nlng. MORRIS lilBBS, H D 



iterablv 



w*; 



sf Mlnra. Londoa, aeed itS (at praaent Id 
HDitLaDd), a muterablp in tBclinlf^al coUaiia or iml- 
leraitT for an; ol the followlnii >ub]M!Ui: RoglDMr- 

DdBoleof ---■ — -•-' ■ '--- ■ ■■ — 



A maaterablp in tecbnloal coUeiia oi 

an; ol the followlnii >ub]M!Ui: Rogli 

. J*. KfoloKT and mineralogy, phyaloa. ohem- 
metallDrn, e*- -*- '' '■*- ' 



>.. fM. Caa provlda eioal- 
jdentlala. Applj, J. O.. " 

I St., Rochdale, Englaad. 



wme number ol duplleatfa. in mineral 
rooka. gems, toaaUa. iballa. aicbaiDloglita] 
loglaal apeolmena and wooda ~~ — '~~' 



1 tine ontflc foe 



hDd etbDO- 

Japeclmac- ' 

Cocreapon 

.. General P. O', 



T Yorli, c-t,c» l/eTf. 



The American Geologist for 1893. 

Edited bj- Paof. S. CiLVin, CnlTeraltj of Jowa; Dii. E. W, (Xatpoh, BoohtBl College^ Jobh BTnMaii. 
Lafayette College ; Da, Paaairoa Fu»b. Penn. Hort. Soo.; Paor, F. W. Ch^oih. (^XonAa College; 
Pbo». Rob't T.BiLi., n, B. Irrigation Sorrey; Dn Ardskw C. LiwaoH. Cniveraity of CaUlomla; Frank 
D. KsowLToit. U. B. National Mui^iioii Jdhfb B. Traan,!:,. Oeol. Sar.ol Canada; K^, Duioa.MlnBaapta 
Qeologioal 8at*ei; PaoF«I. C. Wana. DnlTeralty o( Weat Vlrglni»: Paor. N. B. Wwotbll, UnlTetslty 
-••x-— -■-. Kow la ItaXtb Tolnme, NED par year. Sample coplea, 10 oenU. AddreH 

THE GXOLOaiCAL PUBLISHIHO CO., Miiuiwpalu, Ku. 



336 



SCIENCE. 



lVol. XX. No. 514 



Choice Books in Sets 
EXCELLENT FOR GIFTS. 

Tbaokony. 

lOut'ToUd Library Edition. The tncMt 
complete edition of his works yet pub- 
lished. With IntroduetioQi and ovsr 1600 
illiutrstions. 32 toIs., croim Svo, gilt top, 
each (1.60. 
HawtHome. 

Complete Works. Rivertidt Edition. With 
Bibliographical Notes and Etchings. 18 
Tols., crown 8vo. gilt top. t3 00 each. Id 
the same style Julian Haalhome't " Na- 
thaniel Hairthome and his Wife," 3 toI- 



Xongfellow. 

Complete Poetio and Froee Works. Rictr- 
Mtda Edition. Including Longfellow's 
Translation of Dante. 11 rols., crown 8ro, 
gilt top, each |1. SO. 

'Vhitber. 

Poetic and Prose Works. RieertidM Edi- 
tion. With five portraits, 7 vols , crown 
8to, gilt top, each |1 CO. 

LoweU. 

Poetio and Proee Work* Rittrtidt Edition. 
With portraits. 11 vols., crown 8to, 

filt top, the first ten $1 50 each, the other 
1.86 
Holmm. 

Proeeand Poetic Works. Biter$ide Kdition. 
Willi notes by Dr. Holmes, and Portraits 
18 vols., crown 8to, gilt top, each $1.60. 
Browning. 

Complete Works. With portraits and in- 
dexes. 7 vols., crown 8vo, gilt top, each 
$1.73 except '■Asolando." which is $1.36. 

TennTMn. 

Works. Rietrtide Kdition. With portrait, 
e vds , lemo, $41.00. 
De aninoer. 

Works. Biveriidt BdUion. 13 volB.,13ma, 
each $1.6U. 
Mtcanla y . 

Oomplete Works. Rivenide Edition. 8 
vols., 13nio, $10.00. 
Biokent. 

Complete Works, mutlratrd Library Edi- 
Ifon. With over 6S0 illustrations. 39 vols., 
13nio, each (1 60. 
Cooper. 

Complete Works. Hotuthold Edition. 
With Introductions and Illustrations. S3 
vols., lOmo, each $1.00. 

Whipple. 

Complete Works. 9 rots , gilt top, each 

$1.60. 
Thorean. 

Works. 11 vols., 13mo, gilt top, $1.60. 
Farton. 

Biographical Works. 18 vols , 8to, $8S.S0. 

Scott. 

Waverley Novels. lUtutToUd Library Edi- 
tion. 26 vols., ISmo, each $1.00. Tales 
of a Qrandfather. Iltualrated Library Edi- 
tion. 8 vols., 13mo, $4,50. 
The prices here given are for cloth binding. 

The sets can be furnished in fine bindings, 

usually half catf and half levant. 

Sold bf BookttUtn. Sent, jwslpabl, by 

Houghton, Mtfflin dr" Co., Boston. 
11 East 17tb SiXBn, Nxw Tons. 



Aneriu'i Vanertfala and Oaly Wnkly EolaollB 



1844. 




r FIFTT TEARS 



Litteirs Living Age 



stood Peerlcae In tbe Realm 
Periodical Iilteratnre. 

In SBtsbllsblDg tb<a inai[»tss Its foonder sr>i 
to preMaC tn DonTSoIent farm % blsiorj of 

world's proKren br ■slictlDi tiom tbe wDole i 

field or BDUOPSAN FERtODlCAL UTEBATDBK 

THE ABLEST LIVING WRITERS 

BlOOBtPHT, HiSTOBT, LlTIKATCBS, TaAVXLS, 

BoiiHoe. PoLmcB. CainauM, Abt, 

FlOTIOH IND POCTBT. 

"Oolr thB beat bu btst flllsd lis psgeB; ths best 
tbaugbt rendered la tbe purest EbElUb. Nothlog 
poor or uawortbT bae erer appeered tn tbe ooTumiu 
ot Tss LiTTHo ASS."— I^ Prcibvlei-fan. Pfti'la., 
April IS. IBM. 

AWKEKl.TnAGAZIHK.ItglT8BnioTetbeD 

Three and a Quarter Thoosand 

'loubla eolumn oouto page* ot reading mstter 

Unequalled In aDallty and ((nautllr 

by onr otber publtoatlon in tbs iiountr]>. Id tbe 
oomlng fear The Lima Aos will oontlnue to be 

THE RtFLEX OF THE AGE IN WHICH IT LIVES. 

The aalokeoed latereat In tblnn htstorioal oooa- 
sloDodbf (be oomlog oE tbls Qoadrl-OeoteDnlal bas 
enabled tbe pubUiben to make a llloal Happf 
ArraDcensent obereby tbey oan present one ot 

Tbe noel Liberal OlTera 
eTer made tor the coiuldentloD at ao Intelligent 
olais of Amerloan readers, vis,: a SBOo oopr ot 
A Mandard Hieiorr at ike X. 8. at tbe 
nominal price ot lO eenla, wLeo taken tn oon- 
neetlon vltb Tea Lirna Ade. 

Utlsll'i Uvinf Ags.eneyssr.pMlpsht, *8 I "" 
Ridpsth'i Hotor; of the U. S. sT Ansrlo. S fSB.M) 
Rldpalh'a HletOi-j of the D, S. 
Bj JoHM Clibk Bidfath, LL.D.. antborof tbe "HI*- 
torr oPttae World," eta., bae reoelTed tbe emphatio 
endonemeDtat leedtas eduoatonuid of tbs preee 
ot America Rut. Chas. W. BmiTT. D.D„ Pro- 
ftMtor of HiitOTy, ^imtciHs nniwrtity, at.lt. 
"Wbether jodied br tba iborouibneH ot reteareta 

oecuples a foremost plaoe among OnltBd States 



Hlatoiiea. 

Tbe poblUbers of Tnn Litibo Aob are bKrleg pre- 
pared fortbelr DK A Sperlal Bdltlnn of tbla 
great work, wblob br tbe addition of new matter 
appearlnK in no preTloui edition, ell) bHng tbe bU- 
torr doira to tbe present time. It vlll be printed In 
bold, clear type, on beary, vblte book paper, and 
bonad In extra fine clotta, making one large Ro^al 
OctaTO Tolnme ot oxer SOU pages. Send firr Ot- 

lite above pn're includrl poltagt on Tbb Livufa 
Aaa ontg. t%t book iau*( be eent al the (ubicribtr'f 

TnsLiTtiia Aaa I* pnbltibed weekl; at (8.00 a 
jear. free of poitaitB. 

TO NBW NUBHOBIBBBII fob tbs Yttn 
IRM will be sent gratU tbe two Octrber liBuee oon- 
talnlDgapowerfal etnrj bf Frank Harris, editoro/ 
TBI FoaTmoBTLT RiviBW, entitled Pbofit akd 
Loss, and also tbe nambere ot lasi pnbUsbed attar 
reeelpt of tbeir subscriptions. 

B— n kii.i tInoB (belr popular olnb- 

bj one or more otber peri- 
.t gruatly reduced prloea. 
s^ lyiuuuiDs IB14B nud clnnilare more Eullf de- 
iriblogtbeabcreand other ofl>rs will be sent 
1 application. 

Ssiopis copies ot Tbb Lmna Aax, IG cents aacb. 
Address, I.ITTBI.I. A: CO., 

31 Bedford St., BoalOB. 



FOB SALE. 

Audubon's " Birds of America," 7 vols. ; 
Audnbon' s ' ' Qnadmpeds of America, ' ' 8 
vols. ; IfoKenuey's " Indian Tribes of Amer- 
ica," 8 vols. Price, $S00. Address 

C. A. HOUTON, Lafayette, La. 



(..xn\6la,vie CK3 Ct> 
GENTLEMEN'S FDRNISHIN6S. 

Fashionable Neebwear. 

GLOVES. 

Japaaeae Silk and Cloth DrMilDfl 

SMOKING AND STDDT JACKETS 
PAJAMAS, 

Bath Blankets and Steamer Robea, 

Plitn aod Emb'd Dress Shirts, 

Collars and CbIA. 

Silk and Gasbmere Hiifflen, 

SILK l\HD UHEN POCKET 
HANDKERCHIEFS. 

STREET AND DRIVING GLOTES, 

KID GLOVES. 

Umbrellas. 

NEW TORK. 



THE 



COMPANY. 
9S MILK ST„ BOSTON, lASS. 



Tbi8 Company owns tbe Letter* 
Patent irranted to Alexander Gra* 
bam Bell. March 7tta, 1876, No. 
174,4eA, and Janoary SO, 1877, 
No. 186, 7S7. 

The TransmlBBlon of Speecli by 
all known fbrms of ELECTRIC 
SPEAKINO TELEPHONES In- 
(Hn^H tbe riglit secured to this 
Company bythe above patents, and 
renders eacli indlrldaal aserorteN 
epbones, not rbmlshed b; It or Its 
licensees, responsible fbr sncb on* 
lawftal use, and all tbe cons^ 
qaenoes thereof and liable to salt 
therefor . 



SCIENCE 



NEW YORK, DECEMBER 16, 1892. 



A BREATHING WELL IN LOGAN COUNTY, KANSAS. » 

BY J. T. WILLARD, MANHATTAN, KANSAS. 

For a number of years, Mr. R. L. Smith of Winona has noticed 
that two wells there blow out air at times and draw it in at other 
times. He has also noticed a close connection between their 
action and the weather. One well he has noticed more especially, 
and became so satisfied that the movement of air was connected 
with the state of the atmosphere that he called it a natural 
barometer. He was very anxious that the well should be ob- 
served by some scientific man with the necessary instruments. 
An aneroid barometer was sent him to make observations with, 
at the same time recording the state of the well. His observations 
indicated quite clearly that the movement of air in and out of the 
well was dependent on the pressure of the atmosphere. As the 
case seemed interesting, the writer visited the well, taking with 
him an excellent mercurial barometer and such other apparatus 
as seemed likely to be useful. 

The well was found to be a bored one, cased with lumber. It 
was about eight inches in diameter. Water is reached in this 
region at about 180 feet, but this particular well has been drilled 
much deeper. This fact has no influence on the blowing of air, 
however, as other wells in the vicinity not over 185 feet deep show 
the same phenomenon. The well is abandoned now, on account 
of machinery having been lost in it, which interferes with its 
use. 

On reaching the well, the writer first sealed the top, by means 
of mortar and plaster of Paris, air-tight, inserting a one-fourth- 
inch brass tube to connect the well with a gauge. The gauge 
consisted of a simple U-tube of glass, bent so that the two limbs 
were side by side. The bend of the tube and for several inches 
up was filled with water, and a scale behind the glass tubes 
measured any difference in height between the two columns of 
water. On connecting this gauge with the well, if air had been 
blowing out, its tension was measured by the height to which the 
water in the outer limb rose above that in the inner. If, on the 
contrary, air was being drawn into the well, on attaching the gauge, 
the water would stand higher in the inner limb. The following 
abstract from the observations made during four days will serve 
to show the connection between the movement of air to and from 
the well, and the fiuctuations of the barometer: — 
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The observations made showed^conclusively that, the air of the 
well being stationary, if the barometer fell, the air of the well at 
once exerted a pressure outward, as shown by the water-gauge. 
Should the barometer then remain stationary, the tension of the 
air of the well became gradually less until equilibrium was again 
established. As this well was closed by the gauge, the evidence 
was conclusive that the tension was relieved by the escape of air 
from other openings, probably neighboring wells. Equilibilum 
being established, should the barometer rise, the gauge showed 
that the tension of the air of the well was less than that of the 
atmosphere, and this inequality was corrected by an inflow of 
air. If, after a fall of the barometer, a rise should ensue before 
equilibrium was established, the gauge would still show a greater 
internal tension. The well was therefore less delicate than the 
barometer, because of the interval of time required for the neces- 
sary movement of the air. After a sudden and considerable 
change of the barometer a strong movement of air to or from the 
well would be caused, and this movement would continue for some 
hours, even though the barometer might be returning to its orig- 
inal height. 

These wells doubtless tap a subterranean reservoir of air, proba- 
bly filling the interstices of sand or gravel beds. When the 
pressure of the external air is diminished, some of this imprisoned 
air escapes, and the greater the fall of the barometer, the greater 
the force with which the air is expelled. My friend Mr. Smith 
utilised this air-current to blow a whistle which could t>e heard 
all over the town, warning the inhabitants of a possible storm. 
With a rising barometer, caused by an increase in the pressure of 
the air, air would be forced back into the subterranean reservoir. 
Mr. Smith tells me that when the air is going into the well, the 
water recedes a certain amount, and that when the air is blowing 
out, it can be heard bubbling through the water. 



1 Read l>efore the Kansas Aoademy of Soienoe, Oot. 18, 1898: 

1 The minus sign indicates a drawlnf-in of air, the water standing higher 
In the inner limb of the gauge. 



SOME ENTOMOLOGICAL FACTORS IN THE PROBLEM OF 

COUNTRY FENCES.* 

BY F. M. WEBSTER, OmO AORI01TLTURAL SZPBBIMBirT STATION, 

WOOSTEB, O. 

The subject of country fences has been frequently considered, 
both as to matters of device and material, by bodies both scientific 
and otherwise, and from almost every conceivable standpoint, 
except from that of an entomologist. As a rule, man will utilize 
for the purpose of constructing fences whatever available mate- 
rial may be the most abundant in his locality. In New England, 
where rocks are nearly everywhere over-abundant, the stone- wall 
will probably predominate in future. On the prairies of the west, 
where rock is a valuable material and timber equally so, a fence 
of living trees or shrubs, which can be planted, or one composed 
largely of iron, will occupy a position similar to the stone-wall of 
the eastern States. In the south, where timber is abundant, we 
may still look for its extravagant use, in the old Virginia worm 
fence composed of rails. To this, however, there are some ex- 
ceptions. In Louisiana and portions of the south, barbed wire is 
largely used, for the reason given me by a Louisiana planter, 
viz., that the improvident negro cannot carry it away for fuel. 

There is no denying the fact, that some of these forms offences 
are harborers of a vast numlier of insects. In this respect the 
old worm-rail fence, with its wide margin of neglected ground 
on each side, stands probably at the bead, followed closely by the 
stone-wall and hedge. A fence that has been very popular over 
a large portion of the country lying between the Alleghenies and 
longitude 97 ** west, is composed of posts and boards, the former 
set at distances of from six to eight feet apart, the latter, from 

1 Read before the Biologioal Society of Washington, Nov. 18. 
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one to five in Dumber, being nailed horizontally to them. In 
this case, the uncultivated or ungrazed margin is greatly re- 
duced, but even this form of fence offers some protection to 
various species of insects. Any one who will observe the num- 
ber of cocoons and eggs that are ensconced between the boards 
and posts, where these come in contact, will be astonished at 
their number, especially if his examinations be made during late 
autumn or winter. 

The minimum protection is probably afforded by a fence con- 
structed of posts and wire. The vegetation can be grazed off or 
otherwise removed, reducing the protection thus afforded to the 
least possible amount, and the wires offer no hiding-place where 
they are attached to the posts, it is this form of fence that is, to 
a very large extent, displacing all others except the stone- wall, 
especially throughout the area above mentioned, and this change 
materially reduces the protection before offered a considerable 
number of injurious insects. Of the species thus more or less 
fostered may be cited the chinch bug, Blissus leucopterua Say, 
which passes the winter protected by the thick covering of leaves 
and matted grass. The army worm, Leucania unipuvicta Haw., 
often originates in such places in abundance. A large portion of 
the larvae of the Stalk Borer, Hydrcecia nitda Cauen, pass the 
early part of their larval stage in the stems of grass growing in 
such localities. Grasshoppers breed there in abundance. The 
Fall Web- worm, Hypantria cunea Drury, delights to pass its 
adolescent stage in the crevices about rail and board fences and 
stone-walls. If, as is often the case, the border of fields along 
the line of and in the comers of such fences, is allowed to grow 
up in a wilderness of blackt)erry and raspberry bushes, these will 
harbor the Root-borer, Bembeeia marginata Harris, the Rasp- 
berry Saw-fly, Selandriarubi Harr., and the author of the Gouty 
gall of the raspberry, AgrHus ruficollia Fab. The Tarnished 
Plant-bug. Lygus pratensis Linn., will pass its winters in com- 
fort among the leaves of mullein which adorn such places, and 
which constitute a veritable nursery for these and other injurious 
insects, from which they readily spread to adjoining gardens, 
orchards, and fields. 

Soon after the adoption of barbed wire as a fence material, it 
was discovered that domestic animals were more or less liable to 
injury from the barbs. This led to a modification, to the extent 
of placing one board horizontally above the wires, and, while done 
especially for the protection of animals, it has an entomological 
and botanical signification which was wholly unlocked for, even 
by the entomologist or botanist. 

The fall brood of the larvae of Spilosoma virginica Fabr., famil- 
iarly known as the Common Yellow Bear, reaches maturity in 
September and early October, and appears to then acquire a some- 
what nomadic habit of life, possibly being in search of a suitable 
place for cocoonlng. In their travels they seem to take advan- 
tage of fences and convert them into highways, over which they 
travel in great numbers. Now, with a fence of rails eft* boards, 
the travel is distributed over all of these, though the uppermost 
seems to be preferred. A barbed wire fence is well-nigh impas- 
sable for these caterpillars, on account of the difficulty of crawl- 
ing along the wirt/s and over an occasional barb which stands in 
the way. The addition of the top board to a fence of barbed wire 
settles the transportation problem with these larvae, and they 
crawl along these, upon the upper edge, in great numbers; but, 
as with mankind, disaster overtakes them in the midst of pros- 
perity. This fall brood of larvae seems especially liable to attack 
from a fungous disease, Empusa aulicce Reich, as determined for 
me by Dr. Thaxter, of Harvard University. A caterpillar when 
affected by this Empusa becomes tirst paralyzed and limp, but 
later it is rigid and attached so tenaciously to the board that it 
only disappears by becoming disintegrated and washed off by 
rains. Now, when a caterpillar dies from this cause it usually 
becomes firmly affixed, right in the way of the migrating larvae, 
so that one of these can scarce pass in either direction without 
rubbing against the corpse, as the way is only an inch in width. 
In thus coming in contact with the dead body of its fellow, in all 
probability some of the spores of Empusa become attached to its 
body and soon do their work, the dead as before lying in the nar- 
row path and adding to the danger for other travellers. You can 



readily see that in a short time the narrow way will become so 
filled with dead that to travel for any distance along this high- 
way without contracting this fungoid disease is almost an impos- 
sibility. In proof of this, the upper edge of this board, where it is 
used, becomes literally strewn with corpses. In a distance of 
forty-eight feet I recently counted seventeen dead caterpillars, 
and clustered on the surface of the upper end of a poet, compris- 
ing an area of two by six inches, six bodies were observed. As 
these caterpillars are not gregarious, and being general feeders, 
their chances of being reached by the spores of Empusa is com- 
paratively small unless they rub against a diseased larva, or 
come within a certain radius of such a one when the spores are 
thrown off or *<shot,*' as it is termed. Hence, as now appears, 
this mortality is largely due to the cause indicated, and which 
seems to be a powerful agent in holding the species in check. 

It may be suggested that these larvae might have been attacked 
before they made their way to the fences, as it is, 1 believe, a 
characteristic of Empusa that its hosts seek high objects, and 
crawl up as far as possible before dying. In my own observation, 
while this has proved true in the majority of cases, affected in- 
sects have been observed to travel about but little after reaching 
such elevation. Furthermore, these caterpillars have been ob 
served in abundance crawling along fences when Empusa did 
not appear to be present. 



WATCHING A SNAKE FOR AN HOUR. 

BT WALDO DKNNIS. 

One bright morning in July I was walking in the woods, when 
a snake crossed my path only a few feet in front of me. It was 
about two feet long, and its dark blotches made it resemble a 
water snake. It had not been disturbed by my presence, as it 
moved very slowly, and this slow movement led me to watch it. 

It scarcely crossed the path before it began to ascend a medium- 
sized dogwood tree (Comus Florida). This to me was a coveted 
opportunity. The story of an eye-witness as to bow a blacksnake 
had climbed the naked comer of a house to a height of ten feet 
had left me curious to see something of the kind myself. 

The dogwood tree, near the ground, was about seven inches in 
diameter, and was a rather smooth-barked one. *The tree leaned 
but slightly for about ten feet of its height, but then it curved 
sharply to a horizontal, making the highest part of the body 
about fifteen feet from the ground. The snake started up on the 
under side of the slant, and appsurently found no more trouble 
going up the tree than it had in going over the ground. It made 
no effort to wind itself around the tree nor to hug the tree by 
winding back and forth, as the blacksnake had been reported to 
do on the comer of the house. It went straight up without crook 
or turn. 

After ascending about three feet, it seemed to feel its hold 
weaken, and threw its body into folds. But this was only for a 
few inches of its course, and it found no occasion to repeat even 
this expedient. The very acute angles of two or three of the 
folds, however, showed how well this could be done when neces- 
sary. When such a protuberance as a knot came in its way, it 
seemed to care very little for its advantage, and left it to one 
side. 

After getting up four or five feet, it stopped ; being anxious 
that it should go on up, and fearing it would come down, I touched 
it with a stick,, whereupon it moved faster, gliding quickly out of 
my reach, showing thus that it had been going so slowly from 
choice, and not from any difficulty in going faster. When it was 
about eight feet high it stopped again, which made me have re- 
course to a larger stick. When it had reached the highest point 
from the ground, I shook the tree, as well as one could a tree of 
such size, to see if it could keep its hold. This it did, only lifting 
up its head and poking it out from the tree, where it lay, four or 
five inches, as if to see what was the matter. It occurred to me 
to wonder how it would manage its descent, so I left off experi- 
menting in this line and retired to watch. 

I had to wait bat a few minutes before the snake began to tarn 
round by doubling on itself. But after crawling along toward 
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the base of the tree for a foot, it contented itself with basking in 
the sun. 

While lying thus, it lifted up its head four or five inches and 
gaped. Its mouth opened very wide ; but while closing, the ner- 
vous ppasm, only half expended, again seized upon its jaws, 
whereupon they went wider than before; the spasm exhausting 
itself at last in a parting wriggle or two to the head. 

So natural was this novel performance, that I involuntarily 
listened for that characteristic accompaniment, the little agoniz- 
ing whine so common with the dog, and not uncommon with us. 

After a sun-bath of nearly half an hour, the snake began slowly 
to descend. His course was as straight coming down as it had 
been going up; but, now being on the top of the trunk, he natu- 
rally kept to the outside of the bend. His progress was inter- 
rupted with frequent pauses, and at times it was so stow that I 
could scarcely detect any movement. 

When it reached a fork of the tree, about ten feet from the 
ground, a titmouse came along. It soon discovered the snake 
and became much excited. Its scoldiing soon brought its mate, 
when each one, emboldened by the presence of the other, tried to 
see how much nearer it could go. They hopped all round the 
snake, now three feet and now scarcely so many inches from it. 
Had the snake been hunting birds, it would now have needed but 
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little dexterity to catch one. But the snake paid no attention to 
them; and after fluttering foolishly near for a time, they paid no 
further attention to it, flew off, and did not return. 

When within about five feet of the ground, the snake paused 
beside the dead stub of a limb. Swinging its head round toward 
the stub, it held it there as if intently regarding something it had 
found. Suddenly its head began slowly to disappear in a hole 
which I had not noticed. When its head was out of sight, I 
stepped quite near. It kept gradually forcing its way into the 
snag until six or eight inches of it had disappeared. All the while 
it was going in, its body was shrinking and swelling as if it were 
panting. Evidently it was cautiously smelling its way into what 
afterwards proved to be a mouse-nest. Possibly it had feasted 
before on tender, juicy, young mice, and was now promising 
itsel f a repeti tion of such luxuries. When one reflects that stumps, 
logs, fence-rows, rail-piles, and the like are at the same time the 
haunts of snakes and the nesting-places of g^und-mice and squir- 
rels, he cannot but conjecture how often the helpless young of 
the latter must fall a prey to snakes. Also, it may be questioned 
whether the economic vaJue of snakes is not underestimated. 

Not finding his game in this instance, however, his highness 
stiffened himself and withdrew. But, as if loath to give up the 
treat he had promised himself, he lingered quite a while at tha 



spot, and busied himself in a vray which probably accounted for 
his moving so slowly before, but which from my distance bad 
been unnoticed. He seemed to be using his tongue as a tactile 
organ on the bark, playing it back and forth from his mouth like 
a little brush, running it way one, or dropping it down close to 
his chin, accord i no; to the nearness of the piece of bark under in- 
spection. It finally turned up the tree again, carefully sampling 
the bark as it went. It seemed in quest of something, but what 
could it find with its tongue? when so evidently, to the eye, there 
was nothing for a snake to eat. After going but a little ways, he 
again turned down. But all the way, from here down, it kept up 
that use of its tongue on the bark. When it reached the g^^und, 
it glided off as slowly as before. I now stood by quietly, but did 
not conceal myself. 

The snake had seemed to me to be about two-thirds grown. His 
not recognizing me as an enemy also showed that he was a young 
snake, and had not yet learned to be wary of bis neighbor's Chris- 
tian heel. It continued to pause now and then as before, and, as 
before, I could see its thread-like tongue playing back and forth, 
licking the way along. But, what was my surprise, at about ten 
feet from the tree it came down, to see it start up another, this 
time a jack oak, about fifteen inches in diameter. The bark in 
this case was rougher and the climbing must have been easier, 
but it went up just as slowly as before, and, to the height of three 
feet at least, its course was just as straight. When so high, I 
was suddenly struck with the resemblance of the gray blotches of 
the snake to the gray blotches of bark by which it was surrounded. 
So much alike were they, that at no greater distance than fifteen 
feet it was difficult to distinguish certain portions of its body from 
the bark. To consider this a case of mimicry would strain credu- 
lity. The habit of tree-climbing in that case would be common 
with snakes, and could not go unobserved. That such a practice 
is commonly observed, certainly is not true. Tet this resemblance, 
accompanied as it was by such voluntary tree-climbing, if acci- 
dental, is, to say the least, remarkable. For certainly we have 
here a young snake, not more than two-thirds grown. Could this 
tree-climbing be the exceptional trick of a young snake? Not 
likely. Any such performance which a young snake takes to so 
naturally, it must have begun to learn farther back than its 
grandmother. 

However this may be, however probable it is that snakes are 
decreed to go on their bellies on the ground, I shall, I suppose, 
hereafter be looking for snakes in trees; and, on meeting one, 
shall give him every encouragement to show forth a tree-climbing 
instinct. 

I should say that at this juncture I lost the snake, and so was 
unable to identify him. A flock of cattle browsing in the wood 
came upon us. While watching to see how near these would 
come before noticing me, the snake slipped unobserved away. 



CURRENT NOTES ON ANTHROPOLOGY.— XX. 

[BtUted bw D, O, BHnt<m, M.D., LL.D.'\ 



Nervous Disease in Low Races and Stages of Culture. 

Among the errors which have been diligently disseminated by 
physicians who lacked ethnological information is that which 
claims that diseases of the nervous system, especially those of a 
hysterical character, have greatly increased with the development 
of civilization, and are most common in the races of highest cul- 
ture. 

Both assertions are erroneous. Those intelligent travellers 
who give the soundest information on this subject report that^in 
uncultivated nations violent and epidemic nervous seizures are 
very common. Castren descibes them among the Sibiric tribes. 
An unexpected blow on the outside of a tent will throw it8.4K>oa- 
pants into spasms. The early Jesuit missionaries paint extraor- 
dinary pictures of epidemic nervous maladies among the Iroquois 
and Hurons. The Middle Ages witnessed scenes of this kind, 
impossible to-day. 

In a late number of the Journal de Medicine^ Paris, Dr. De la 
Tourette points out the frequency of true hysteria and hjsteroid 
seizures in the Black race, among the Hottentots and the Cafiln 
of East Africa, and among the natives of AbY«ai»3A. «a^^ ^&a&»(- 
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gaacar. They present frequent oases of classical hysterical at- 
tack and occasional epidemics of choreo- mania, affecting both 
sexes. A negress of the Soudan was lately a patient in the cele- 
brated clinic of Dr. Charcot, in Paris, and displayed the symp- 
toms characteristic of neurosis.* Civilization, so far from in- 
creasing this clabs of maladies, is one of the most efficient agents 
in reducing them in number and severity. When it is freed 
from certain elements not essential to it, especially religious ex- 
citement and competitive anxieties, it acts decidedly as a preven- 
tive. 

Recent Contributions to American Lingruittics. J 

The limited number of students who interest themselves in the 
native American languages will welcome the appearance of 
another of Mr. J. C. Pilling*s most excellent bibliographies, this 
time the " Bibliography of the Athapascan L<inguage8," a work 
of 125 large octavo doable- columned pages, every page testifying 
to his unbounded industry and model accuracy. I lately showed 
oneof his bibliographies to a distinguished professor of classical 
archflBology, who assured me that in his own much more widely 
cultivated field there is no bibliographical work done equal to 
this of Mr. Filling's. 

The Count de Charencey, now probably the most accomplished 
Maya scholar in Europe, has published at Alen9on a Maya trans- 
lation by Father Raz of Ripalda's *' Catechismo y Doctrioa." 
This was well worth doing, but students of the language should 
be warned that Father Ruz wrote a Maya of his own manufac- 
ture, having <* improved " the language so much that the natives 
floaroely recognized it. 

A most valuable addition to Mexican linguistics is a *' Ligero 
Estudio sobre la Lengua Mazateca," by the Licentiate Francisco 
Belmar, published at Oaxaca this year. The only previous pub- 
lication on this language was a short paper of my own in the 
Proceedings of the American Philosophical Society. 

M. RaouldelaGrasserie, favorably known from previous care- 
ful studies in American linguistics, has issued an *' Eesai d'une 
Grammaire et d'un Vocabulaire de la Langue Bani va, " one of 
the Arawack dialects of South America. 

Through the kindness of Mr. Wilberforce Eames, librarian of 
the Lenox Library, I have been enabled to print in the Proceed- 
ings of the American Philosophical Society an abstract of a gram- 
mar of the Rio Napo dialects, drawn from a manuscript of the 
last century now in that collection. These dialects belong to 
the Betoya stock, of which we have had almost no grammatic 
material. 

The already rich literature of the Tupi has received a valuable 
addition by tiie reprinting of Father Paulo Restivo*s " Arte de la 
Lengua Quarani,*' at Stuttgart, under the competent care of Dr. 
Christian Frederic Seybold. It is particularly valuable for the 
very full list of particles, with their use and meaning. Dr. Sey- 
bold hopes in the future to bring out new editions of the exceed- 
ingly rare <* Explicacion de el Catecismo en Lengua Quarani.** of 
Nicolas Yapaguay, and the **Katecismo Indico da Lingua Kar- 
iris/* of Father Bernard de Nantes. 

Polynesian Ethnology. 

The Polynesian Society, whose headquarters are at Welling- 
ton, New Zealand, commenced this year the publication of a 
quarterly journal devoted to the ethnology, philology, history, 
and antiquities of Polynesia. The first two numbers contain a 
collection of generally excellent articles, several of which are 
printed in the dialects of the islands, with translations. One of 
some length on the races and prehistoric occupation of the Phil- 
ippines is a collation from a number of printed sources, not add- 
ing new material to our knowledge of the subject. An article on 
the inscriptions of Easter Island, by Dr. A. Carroll, designed to 
present translations of the insoribed slabs, is singularly unscien- 
tific and out of place. What is worse, he announces other trans- 
lations in prospect, which he professes to read through the 
medium of ten different American languages ! This is enough, 
or should be enough, to secure the non-publication of his paper 
by any learned society. 
A number of lists of ancestors, native genealogies, are given. 



In some instances these extend for a hundred generations, the 
children being carefully taught to repeat them accurately. The 
length of a generation is estimated at about twenty years, so a 
maximum of two thousand years would be covered by these 
records. 

The Aryan Question. 

This question, which, like Banquo's ghost, *' will not down,** 
came prominently forward at the last meeting of the German 
Anthropological Society, held during the first week of August in 
Ulm. 

Dr. Von Luschan took the opportunity to make an onslaught 
on Professor Penka's well-known hypothesis that Scandinavia 
was the original home of the European race. The trouble is, 
that at a time when we know a large part of Europe was well 
peopled, Scandinavia was covered witb a vast glacier; i^nd no 
evidence that its soil was occupied during the *< Old Stone Age '^ 
has yet been adduced. This should be enough to suppress 
Penka. 

The distinguished craniologist. Professor KoUmann of Basel, 
declared on the strength of skull- forms that there must have 
lived in Europe in neolithic times at least three, if not four, 
''autochthonous'" races, which gradually intermingled and, by 
this blending of powers, gave rise to that superior intelligence 
which laid the foundation of European* culture and assured the 
predominance of the white race of that continent in the later his- 
tory of the world. Certain it is that neither he nor any other 
craniologist has been able to define either any European or any 
Aryan *< type " of skull ; and if the general theory of the cranial 
type is to be saved at all, it must be by some such ex past facto 
hypothesis as tbis. 

The next meeting of the society will be held next August in 
Hannover. 

Ethnology of the Eskimos. 

A clear and pleasant account of the Eskimos appears in recent 
numbers of Das Aualand, from the pen of Fridbjof Nansen, the 
celebrated explorer of Greenland. 

From their close similarity wherever found, and from the slight 
diflFerences in their dialects, he believes them to have developed 
from some small and homogeneous stem in comparatively recent 
times and to have spread along the coasts of the icy sea. He ex- 
presses some doubt as to whether they occupied the southern 
extremity of Qreenland when it was first discovered by the 
Northmen. The point from which they spread he believes to 
have been somewhere on the shores of Behring Sea or Behring 
Straits. In this he differs from Dr. Rink, who places their 
earliest assignable abode in the interior of Alaska, and still fur- 
ther from Mr. Murdoch, who, with greater probability, would 
locate it about Hudson Bay. 

Nansen's description of the appearance, habits, and arts of the 
Elast Coast Eskimos is both amusing and instructive. He found 
them, in spite of many nasty habits, attractive in character and 
of good mental ability — all the better, the less they had been 
subjected to the influence of European instruction and religion. 
One of their curious superstitions is that they will not touch their 
hair, in the care of which they take great pride, with any object 
made of iron, not even to trim it: This recalls similar objections 
to that metal in the rites of ancient Rome and Egypt. Physically 
he describes them as a well-made race, quite of the average 
European height, the young women sometimes good-looking. 
The general tone of his aiticle is highly favorable to the stock. 



NOTES AND NEWS. 



A ifEETiNQ was held recently at the State Capitol, Concord, 
N.H., upon the call of the Forestry Commission, to see what ac- 
tion is desirable toward the preservation of the forests among the 
mountains, and at the head- waters of the principal rivers. The 
Appalachian Mountain Club was represented by delegates, promi- 
nent citizens of New Hampshire were present, and much interest 
was manifested. The meeting formulated certain propositions 
indicating desirable laws to be secured from the incoming Leg- 
islature. It is apparent, however, that public discussion is necee- 
ary to find out what action is desirable and favorable, and to 
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arouse public sentiment sufficiently to bring about valuable results. 
The Boston Herald has started a fund to enable the Commis- 
sioners to prosecute this work. The Commissioners are all mem- 
bers of the Appalachian Mountain Club : Hon. Joseph B. Walker 
of Concord, Hon. G. Byron Chandler of Manchester, and Rev. 
J. B. Harrison of Franklin Falls. The Council of the Club has 
appropriated $25, and individual members have already sub- 
scribed to the Herald fund. The Council has appointed a com- 
mittee, consisting of Rosewell B. Lawrence, 58 State Street, room 
518, and Walter R. Davis, 121 Devonshire Street, Boston, to re- 
ceive contributions from members, the contributions to be used 
at the discretion of the Council as an addition to the Herald 
fund, or to be expended by the Council itself in connection with 
the matter of the preservation of the forests. 

— At the thirty-sixth annual meeting of the Association of 
Officers of Colleges in New England, held at Williams College, 
Nov. 3-5, 1892, it was voted that the following memorandum be 
furnished to all educational Journals for publication, but with the 
declaration that this action of the association does not commit 
any college faculty to the recommendations made in the memo- 
randum : The Association of Officers of Colleges in New England, 
impressed with the real unity of interest and the need of mutual 
sympathy and help throughout the different grades of public ed- 
ucation, invites the attention of the public to the following 
changes which, without insisting upon details, it recommends for 
gradual adoption in the programme of New England grammar 
schools. Art. 1. The introduction of elementary natural history 
into the earlier years of the programme as a substantial subject, 
to be taught by demonstrations and practical exercises rather 
than f rem books. 2. The introduction of elementary physics into 
the later years of the programme as a substantial subject, to be 
taught by the experimental or laboratory method, and to include 
exact weighing and measuring by the pupils themselves. 8. The 
introduction of elementary algebra at an age not later than twelve 
years. 4. The introduction of elementary plane geometry at an 
age not later than thirteen years. 5. The offering of opportunity 
to study French, or Qerman, or Latin, or any two of these lan- 
^ages from and after the age of ten years. 6. The increare of 
attention in all class-room exercises in every study to the correct 
and facile use of the English language. In order to make room 
in the programme for these new subjects, the association recom- 
mends that the time allotted to arithmetic, geography^ and 
English grammar be reduced to whatever extent may be neces- 
sary. The association makes these recommendations in the in- 
terest of the public school system as a whole; but most of them 
^re offered more particularly in the interest of those children 
whose education is not to be continued beyond the grammar 
school. 

— An interesting experiment in naturalization, namely, the 
transfer of living lobsters (Homarus vulgaris) from England to 
New Zealand, has just been crowned with success. The fitting-up 
of steamers with refrigerating chambers for the carriage of frosen 
meat from New Zealand to the Mother Country, has enabled ex- 
periments to be carried out, with every prospect of success, which 
were formerly considered almost impossible of fulfilment. Some 
years ago humble-bees were by this means successfully carried to 
the island colony, where they have increased amazingly, and from 
whence they have since been carried to Australia and Tasmania. 
Shipments of salmon ova are likewise now made almost without 
loss. The latest experiment, the carrying out of live lobsters, has 
also been successfully accomplished. This result is due to Mr. 
Purvis, chief engineer of the steamship ** Ionic," who has taken 
great interest throughout in this work. An attempt was made 
last year by the same gentleman, at the instance of the Otago 
Acclimatization Society, who were aided in their efforts by Mr. 
John Ewing of London and Dr. Cunningham of the Plymouth 
Biological Station. The attempt, however, failed almost at the 
outset. Tanks were constructed on board the steamer, and stocked 
with lobsters, but within a few days after starting all the crus- 
taceans died. The construction of the tanks was probably faulty. 
On the last outward trip of the steamer, Mr. Ewing obtained a 



dozen tine specimens of lobsters, and handed them over to Mr. 
Purvis, who safely conveyed nine of them to their destination. 
These animals, four males and five females, were liberated on a 
rock -built mole at the entrance to Otago Harbor, where they are 
likely to thrive, and from whence they will no doubt spread 
widely. The coast-line, both north and south, is rocky, and is 
eminently suited for crustaceans. At present it is tenanted by a 
large crayfish {Palinurua), and it will be an interesting problem 
to see how the introduced animal will thrive. The crayfish is 
strongly armed defensively with a strong carapace and stout spiny 
prominences on its front, and on the anterior limbs. It is ex- 
tremely common on the coast. But there are no crustaceans with 
the formidable chelas of the lobster, and it will most probably be 
able to more than hold its own. This first shipment is certain to 
be followed by others, and it is almost safe to predict that in a 
few years frozen lobsters will form one of the articles of export 
from New Zealand. 

— The fifth annual meeting of the Geological Society of Amer- 
ica will, by invitation of the Logan Club of the Canadian Qeologi- 
cal Survey, and the Royal Society of Canada, be held in Ottawa, 
in the House of Commons building. The society will be called 
to order at 10 o*clock a.m. , Wednesday. Dec. 29. An address of 
welcome will be given by his Excellency, the Governor-Qeneral 
of Canada, with a response by the president. The headquarters 
will be at the Russell House. 

— Thb eleventh annual meeting of the American Society of 
Anatomists will be held on Tuesday, Wednesday, and Thursday, 
Dec. 27, 28, and 29; the Society of Morphologists will meet on 
Tuesday and Wednesday morning, Dec. 27 and 28 ; and the Soci« 
ety of Physiologists will meet on Wednesday, Dec. 28; all at 
Princeton, N.J. The papers, so far as announced, are : C. Hart 
Merriam, The Death- Valley Expedition; Reports upon Marine 
Biological Laboratories; John A. Rider, University of Pennsyl- 
vania, The Sea Isle Laboratory ; E. A. Andrews, Johns Hopkins 
University, A Marine Station in Jamaica; D. Bashford Dean, 
Columbia College, The Marine Laboratories of Euroi)e; C. O. 
Whitman, University of Chicago, The Outlook for a Marine Ob- 
servatory at Woods Holl; Endowment of the American Table at 
Naples, C. W. Stiles; Botanical Explorations in Florida, W. P. 
Wilson; The Summer Work of the U. S. Fish Commission 
Schooner ** Grampus," William Libbey, Jr. ; Expeditions of the 
American Museum of Natural History into New Mexico, Wyom- 
ing, and Dakota, J. L. Wortman ; Annual Discussion, What were 
the Former Areas and Relations of the American Continent, as 
Determined by Faunal and Floral Distribution ? Introduction and 
Evidences from Past and Present Distribution of Biamnuils, W. 
B. Scott ; Evidence from Past and Present Distribution of Reptiles^ 
George Baur; Evidence from Distribution of Birds, J. A. Allen; 
Evidence from Distribution of Plants, N. L. Britton. 

— An International Meteorological Congress, to form one of the 
many scientific gatherings in Chicago next year while the World's 
Fair is in progress, is in contemplation; and an Advisory Council 
of the World's Congress Auxiliary, to arrange for the same, has 
been appointed. It includes the heads of the national weather 
bureaus, American and foreign, the chiefs of the State services 
in this country, and a few other men who have been conspicuously 
identified with weather science. Very appropriately, Professor 
Mark W. Harrington, chief of the Weather Bureau, has been 
designated as chairman of this council. The congress will sit 
during the week beginning Aug. 21, 1898; and the following 
classification of topics for discussion has been made : (a) Instru- 
ments and methods of observation ; (&) theoretical meteorology » 
including cyclones and secondary storms; (c) climatology; (d) ag- 
ricultural and hygienic meteorology; (e) marine meteorology; (/) 
government weather service* including weather telegraphy, pre- 
dictions, verifications, special thunder-storm and other service; 
(g) terrestrial magnetism and atmospheric electricity, including 
nmgnetic storms, cosmic- magnetic fields, magnetic and electric 
instruments, lightning and aurora; (A) geologic climate, including 
the glacial age, quaternary changes in climate, and the testimony 
of flora and fauna; and (t) meteorologic literature. 
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SKETCH OF THE FLORA OF DEATH VALLEY, CALI- 
FORNIA.* 

BT FRKDERICK VERNON COVILLB, WASHINGTON, D.C- 

Since Death Valley, as shown by the published records of the 
Weather Bureau,' is the hottest and dryest arpa known in the 
United States, and probably in the world, and ^Ince the obeerva- 
tioos of the D^atb Valley Expedition showed that these extreme 
climatic conditions are reflected in its vegetable life, a description 
of this flora has an interest even greater than that incited by the 
average desert vegetation. 

One not familiar with the Mohave and Colorado deserts mnst 
imagine broad stretches of treeless plains, out of which rise 
abrupt mountains, not covered with trees but exhibiting naked 
faces of rugged rocks with no covering of soil or lichens to con- 
ceal even their coloration. In the northern portion of the Mohave 
Desert region, in which Death Valley lies, the mountain ranges 
are closer together and the plain is cut up into narrow deep val- 
leys trending in a general north and south direction. The deepest 
of these is Death Valley, its length about 175 miles, and its great- 
est breadth from peak to peak about 20 miles. The lowest por- 
tion of the valley is a moist plain about 40 miles long by 2 to 6 
miles broad, gleaming with salt and alkali. Between this and 
the mountain faces are sloping gravelly mesas, at Pome parts of 
the valley 6 miles broad, at other points entirely absent. The 
mountains themselves are abrupt and naked, the Funeral Moun- 
tains on the east rising 7,000 feet, the Panamints on the west 
almost 11,000. Upon the crest of the Panamint range is an ever- 
green forest of pines and junipers. 

The salt-flat in the bottom of the valley is quite devoid of vege- 
tation, not because the moisture in the soil is too scant, but ba- 
caose it is so saturated with salt and alkaline compounds that no 
plant can live upon it. 

The mesa bears a growth of scattered shrubs not sufficient, 
even at a distance, to conceal the ground between them. No 
larger plant is to be seen except at certain points where, along 
the line l>etween the mesa and the salt-flat, the sub-soil is suffi- 
ciently moist to support the mesquite. This is a low, almost 
shrub-like, tree which commonly attains a height of 10 to 15 feet. 
This characteristic then, the absence of trees, may be taken as 
the moat conspicuous feature of the Death Valley vegetation, as 
it is of the desert in general. 

> In January, 1891, an expedition was sent out by the U. 8. Department of 
Agrienlture to explore the region of Death Valley, California, and to make a 
blAlOffloal survey of it. About nine months were spent in the field, and the 
report, now nearly completed, will soon be published by the department. 
The general botanical features of the region, a full diacuflslon of which wUl 
oomstitute a part of the final report, are here described by the botanist of the 
expedition. 

* U. 8. Department of Agriculture, Weather Bureau Bulletin No. 1, Notes 
on the Climate and Meteorology of Dealh YaUey, California, by Mark W. Har- 
rington. Washington, 18B8. 



The mesas bear, besides the shmbs, a laryc^ rnunhnr of bcrba- 
ceo IS plants which, altbougfa in late summer and in winter 
dead and barely noticeable, in the spring monibs of a rainj year 
come to be iu some places really conspicooos. One of the dawrt 
sunflowers {Enedia eriocephala) wa? at one point eoaboDdaDt 
that it even made the mesa appear yellow, at a distance, over an 
area many rods in extent. The general impreasioo, however, of 
the traveller who is not a botanist is that the Tegetatioo of the val- 
ley consists of clumps of mesquite set here and there along the edge 
of the salt flat, and a few scattered grease wood and creooote tmahes 
on the mesa. 

Not all parts of the mesa are, however, supplied with even to 
much plant life. At the month of Furnace Creek Gallon is a broad 
slope composed of mixed gravel, sand, and clay, a matrix capable, 
in some parts of the desert, of supporting a varied flora; bat here 
for hundreds of yards is seen no plant whatever except one of the 
smallest greasewoods {AtripUx hymendytra)^ its individuals grow. 
ing far apart and attaining the height of barely a foot. 

In still other portions of the mesa occurred a phenomenon 
which, if it is here interpreted rightly, is the best index that we 
have of the intense heat of this region. The higher portions of 
the mesa are cut up by the dry channels of the streams that fd- 
lo«v mountain cloudbursts. Between these channels, which are 
cal]e<l sometimes arroyas-but oftener washes, are broad blocks of 
the mesa, whose surface has lain undisturbed for ondoahtedly 
m<iny thousands of years. The surface of the soil is covered 
closely with a layer of small, flat, water-worn stones which have 
accumulated on the top of the ground by the gradual washing 
out of cheir original clayey matrix. The erosion of the soil has 
undoubtedly been brought about by the slow agency of direct 
rainfall. The upper surfaces of the stones have a dark brown^ 
almost black, color, and the dull lustre of a hard-burned brick. 
The coloration of these stones is ascribed to binoxide of manganese, 
produced by oxidation due to intense light acting during long 
periods of time*. These so-called sunburned areas in Death Val- 
ley bear no vegetation whatever. Even the two desert annuals, 
Chorizanthe rigida and CkcmaetU (Ut-enuata, which grow at other 
points in the hottest spots, are here wanting. Hie soil, a firm 
clayey one, is good, and the surface receives just as much rainfall 
as other parts of the valley. The phenomenon is explained by no 
hypothesis except that of intense heat, and a consideration of the 
evidence, in the absence of direct experiment, indicates that such 
a cause may be quite sufficient. 

Ebcperiments by Sachs upon active protoplasm have shown that 
when eut»jc»cted to a temperature of 50*^ C. (122** F.) it ceases to 
carry on its functions, disintegration sets in, and death follows. 
But a plant may be situated in an atmosphere whose temperature 
is higher than this without itself attaining so great a heat; for 
two causes tend to reduce its temperature, the nonoondix^ive 
nature of the tissues themselves, and the evaporation that char- 
acterizes transpiration. Yet even these sources of protection may 
be overridden by a still higher temperature. The well-known 
retention of vitality in the case of the spores of certain fungi after 
exposure to a temperature of even 212^ F. does not indicate that 
a desert plant can endure a similar degree, for the protoplasm of 
the fungus spore is not in a state of activity, but that o' a genni- 
nating or growing plant is. 

The Weather Bureau tables, in the bulletin cited above, show 
Ave records of a temperature of 122^ F. This is the temperature 
of air sheltered from the effects of radiation. The temperature of 
air exposed to ordinary conditions of radiation must be somewhat 
higher than this, and the temperature of gravel pebbles on the 
surface of the ground still higher; but, according to the principles 
of molecular physics, the black stones that have been deec ri bed 
should reach a degree of heat decidedly greater than either of the 
other bodies. It is confidently believed that a temperature of 
from 140'' to ISO** F. is frequently attained under these conditions, ^ 
and in such a temperature a growing plant would undoubtedly 
perish from heat. 

That the fiora of the valley may be more readily considerBd, aU 
the species observed there have been arranged in groapa. A re- 
view of these groups suggests some of the leadinig diaractariitica 
t Sea AmiaalBepon of the Wheeler Survey for 18% ppbm»im 
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of the flora. The whole number of species is 186. The Rroup of 
paludose plants contains 48 names, of which 2 are trees, 6 shrubs, 
82 perennials, and 8 annuals. These plants are not representative 
of the true arid flora of the valley, for they have in most cases an 
abundant supply of water. Comparatively few of these species 
are confined to the desert, many of them occur in the humid 
regions of intramontane California, several extend quite across 
the southern Unitec} States and Mexico, and a few are found 
throughout the subtropical region of the world. It is a general 
law, of which this part of the Death Valley flora is but a single 
example, that aquatic and paludose plants do not follow those 
laws of distribution which govern a true terrestrial flora. 

The second group of plants constitutes the arid flora of the 
region. Of trees there are none, shrubs 20, perennials 18, and of 
annuals 50. Fourteen of the perennials are suffrutescent at base 
and carry on the functions of life throughout the year above 
ground. Three of the remaining four are grasses, the stems of 
which also retain some vitality through the winter. One plant 
only, Ctieurhita pcUmata, is a true perennial, but it does not grow 
in the very arid parts of the valley, and comes almost in the cate- 
gory of moist-soil plants. Functionally , therefore, the arid flora of 
Death Valley is made up of shrubs and annuals. The reason for 
this state of affairs is found in the extreme heat and dryness of 
the climate, these being the two, or we may almost say the only, 
types of vegetation adapted to such conditions. 

The geographic affinity of the arid flora of Death Valley is clear. 
A few species, such as Mentzelia reflexa and Oxyatylis luteal are 
known only in the immediate vicinity of the valley, but nearly all 
the others are common to the desert region of south-eastern Cali- 
fornia, Arizona, and north-western Mexico. The topographic 
position of Death Valley, as the deepest basin (480 feet below sea- 
level) in this desert area, renders the valley capable of supporting 
a vegetation belonging characteristically to the southern portion 
of the region. Several southern species, so far as the present data 
show, reach their northern limit in Death Valley. 

The adaptive modifications of the flora are practically the same 
as those of the general vegetation of the surrounding desert, and 
will be discussed in considerable detail in the reix)rt of the expe- 
dition. 

NOCTURNAL SONGSTERS, AND OTHER BIRD-NOTES. 

BT BOBXRT RIDGWAT. M.S., CURATOR OF THB DBFARTMBNT OF BIRDS. 

U. B. NATIONAL MUSBUM. 

Dr. Gibbs*s interesting article on birds that sing in the night, 
in Science for Dec. 2, reminds me that much may yet be written 
on this subject. Some of our best songsters are unfortunately 
not represented in that portion of the country (Michigan) of 
which Dr. Qibbs writes; otherwise, his list of night pingers would 
not only have been considerably longer, but would have included 
at least two species, the mocking-bird and the yellow- breasted 
chat, that are every whit as notable as the nightingale itself. 
The night-singing habit of the mocking-bird is well known to all 
who are familiar with this '* master of song.'* It is as much a 
characteristic of the bird as its powers of mimicry, for not all 
mocking-birds mimic, of which, however, more presently. 

Next to the mocking-bird in this regard, though perhaps it 
would be better said equally with it, is the yellow-breasted chat, 
a bird remarkable for the oddity of its song rather than for its mu- 
sical quality. Its notes are, however, loud and emphatic, and 
therefore are sure to attract attention whenever heard at night- 
time. Its nocturnal song — in no respect that I can discover dif- 
ferent from that which it sings by day — has been familiar to me 
from boyhood, first in southern Illinois, then in California and 
other far- western States, latterly in Maryland and Virginia. A 
pair of chats live during summer close by my home (in a suburb 
of Washington), and few are the nights in May and June when 
the male does not sing, at more or less frequent intervals, the 
whole night through. I once thought that moonlight nights 
were particularly apt to excite birds to sing; but this particular 
chat kept no account of the almanac. His most brilliant per- 
formance, or at least the occasion which most compelled my in- 
terest, was daring a specially dark night, when I purposely kept 



awake to make observations. From the time that darkness set- 
tled until 8 o'clock in the morning (when I shortly fell asleep) 
the longest interval between his songs was twenty minutes, but 
during the greater portion of the night he had scarcely finished 
one performance than another was begun. 

Several others of our birds may properly be termed ** habitual " 
night-singers. Here, about my home, I hear every night during 
the nesting season (unless it be storming) songs of the chipping 
sparrow, the field sparrow, the indigo bird, and the golden - 
crowned thrush, or oven bird ; not merely once, but repeatedly. 
The night-song of the last-named bird is quite the same as that 
which John Burroughs says is the love-song; but I am puzzled 
to know whether at night, in the darkness, the singer launches 
from his high perch into the air, as is his habit during the waning 
light of daytime. I have heard the night-song of the oven bird 
so often and been so impressed with its exquisite though transient 
beauty, that I feel sure Burroughs was right when he suggested 
that Thoreau*s ** mysterious night-warbler '* was really no new 
bird at all, but one he was otherwise familiar with ; in short, was 
none other than the oven bird. Speaking of Burroughs, recalls 
an erroneous statement in one of his charming books (" Birds 
and Poets," p. 98). He says: ** No bird can look our winters in 
the face and sing, as do many of the English birds." Surely had 
he passed a winter south of the parallel of 40'' in the United 
States he could hardly have made this assertion. Here about 
Washington, and westward to beyond the Mississippi, the Caro- 
lina wren sings the winter long ; and the colder, more crisp, the 
weather, if only the wind does not blow, the louder rings his pow- 
erful carol. So, also, does the tufted titmouse heed not the cold 
of winter, but bravely whistles his cheery tune of p^ tOf pS to, 
pe to — some would not call it a song, but it is loud and clear 
enough, and surely is no mere call-note. The cardinal, too, sings 
more or less all winter, and so do the white-throated and tree 
sparrows, though there are periods, caused doubtless by meteoro- 
logical conditions, to us intangible, but of which the birds take 
note, when birds are little heard. 

Among the many myths of popular bird-lore is that of the 
mocking-birds' habit of mimicry, of which a hint was given in a 
previous paragraph. In making this statement I would empha- 
size the word habits as distinguished from the term faculty ; since 
I would not for a moment deny this bird's ability (as a rule) to 
mimic far better than any other. The point is, that mimicry is 
not so much a habit of the mocking-bird as most people suppose. 
The reason for the popular error is very simple: The natural 
song of the mocking-bird is so varied, and is characterized by such 
wonderful compass, rapidity of change, and brilliancy of execu- 
tion that persons not specially familiar with birds' notes natur- 
ally suppose the medley to be in large part borrowed ; and the 
listener is further confirmed in this belief by the more or lees fre- 
quent interpolation of what he recognizes as unquestionable imi- 
tations of the notes of other birds. Individual mocking-birds 
differ greatly in the character and quality of their songs, some 
being inveterate mimics while others seldom if ever spoil their 
own incomparable song by imitation. I recently possessed one 
of the best songsters of this species it was ever my pleasure to 
hear. His song was wholly his own; almost infinitely varied, 
wonderfully mellow and clear, bewildering in the rapidity of its 
changes, and surpassingly brilliant in execution. Yet, with all 
this, if any one of his notes suggested the note of any other bird 
I am sure it was not intentional. 

Not only do birds' songs differ materially according to the indi- 
vidual, but often each individual possesses a more or less extensive 
repertoire^ the separate parts or tunes of which are so different 
from one another that, heard without the singer being seen, they 
might readily be attributed to different birds. This is particularly 
true of the cardinal grosbeak ; and I have not the slightest doubt 
some observers have received an unfavorable impression of this 
bird's song from having first, or perhaps only, heard one of the 
less attractive tunes of an individual which half an hour later 
might be singing a song totally different, and far finer. A pet 
cardinal, which I had for several years, sang six very distinct 
songs, besides minor variations. A remarkable peculiarity of this 
bird (though one which I believe to be characteristic of the speoi«a\ 
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WM that one of these Bonfi^ was almost invariably repeated until 
he himself became tired of it before he changed to another. 

The difficultj of expressing a bird*8 notes by words is well 
known, but the following attempt may give some idea of the dif- 
ferent songs of my cardinal : — 

I. Hoity— whoit^whoit, whoU (eleven times) ; hoit, — whoU^ uhoit^ 
uihoit (eleven times). 

II. Wheily wheH, whei^, w?i^&, xcheii, 
m. TckeWy tcheWy tchew, tehew, teheto. 

IV. Bird'iSj hird'iey hird'ie, — tchetp^ tchew^ tchew, teheto. 

V. Bird'ie, — hird'te, hird'ie^ hird'ie^ hird'ie, hird'ie, 

VI. Whoy'itf — wKoy'it^ whoy'et, tohoy'et, chichichichichichi (a 
jingling trill, so long continued that it apparently ended only when 
the singer became '* out of breath "). 

The notes of many cardinal grosbeaks are clear and tender — 
far sweeter than the mellowest notes of 6fe or flageolet. 

One of my most welcome bird-guests last summer was a summer 
tanager, whose favorite singing station was the summit of a tall 
scrub pine-tree in a corner of my yard. All day long, from May 
tiU August, no matter how hot the sun, he sang, robin-like, this 
aong : Ter-whU'-Ur-way, — Bring him HERE; ter-whit' -ter-way^ — 
Bring him HERE (repeated incessantly, with very strong em- 
phasis and rising inflection on the ' * here **). Another male of the 
8ame species, whose nest was in a neighboring pine grove, an- 
swered thus: BRiNO-AiTTi-HERE, chip'-way^ Bring- Am- HERE, 
BRiNQ-Atf/i-HERE. 

This beautiful tanager and the red-eyed virio are midsummer 
and midday songsters. Perhaps it is because they are representa- 
tives of tropical families that they do not mind the intense heat of 
the dog-days, but sing cheerily, the former from the tip-top of 
aome tree taller than those about it, his glowing red plumage 
receiving, it may be, increased refulgence from the burning rays 
of the sun, the latter, of modest olive-green and whitish garb, as 
he busily gleans his insect food among the shady leafctge of the 
forest trees. 

The subject of midday songsters brings me again to John Bur- 
roughs, who, always charming and usually accurate in his de- 
acriptions of bird-life, sometimes (like the rest of us) makes mis- 
takes. The bird involved is the grass flnch, for which he prefers 
the name vesget sparrow (since adopted by the American Orni- 
thologists' Union), and all he says of it is true and eminently 
oharacteristic except the statement that *< his song is most noticea- 
ble after sundown, when other birds are silent,''— which does not 
accord with my own experience in midland Virginia, where, in 
extensive fields of a large farm, numbers were heard singing 
sweetly through the hottest part of the hottest day of a hot sum- 
mer, — the time being about 1 o^cIock p.m., the date July 4, 1887, 
and the temperature 108^ in the shade I 

Bat the habits of birds do vary, and one day's observations, in 
the same locality, may quite contradict those of a previous occa- 
sion; therefore, only repeated observations, under varying cir- 
oumstances of time and place, can give us an approximately cor- 
rect knowledge of the habits of any species. 



LETTERS TO THE EDITOR. 

^*n Oorre9pondenU are reque§ted to be a* brief at poaeible. The Vfrtttr'B nam« 
i$ in €Ul eaeet required <u proof of good faith. 

On requeet in advance,, one hundred eopiee of ihe number containing hi§ 
communication wiU befumiehed free to any correepondent. 

The editor will be gUid to pt^lish any queries consonant with the character 
of the journal. 

How are Young Spiders Fed? 

In my rambles for botanical specimens in the last three years, 
many new and curious things have been thrust upon my atten- 
tion in the insect world, and these I have recorded for future 
use. One fact in particular struck my attention, and I herewith 
submit it to the readers of Science, partly to record the fact, and 
partly to ask if any other readers of your excellent periodical 
have ever observed a similar fact. 

We have been taught by the best works on spiders that the 
young of spiders derive their food mostly from the atmosphere. 
The *' Encyclopaedia Britannica " confirms this view. 

On the 19th day of June, 1891, I discovered, in a ploughed 



field, an enormous spider of the Lycosidce species, which was li 
inches long. She presented a very curious appearance, being 
covered with scores of tiny spiders from one end of her body to 
the other. When I touched her with a weed stem the young 
spiders scampered off at a lively rate, only to return when left to 
themselves. The spinnarets and abdomen of the mother-spider 
were greatly distended. Suddenly, there was a copious flow of 
white liquid which the young greedily devoured. Examining 
the fluid under my microscope, I was fully convinced that this 
was veritable milk, and that this spider, at least, nurs^ her 
young, instead of bringing them up on atmospheric moisture. I 
should be glad to know if any readers of Science have ever ob- 
served a similar occurrence. John W. Sanborn. 

Naples, N.Y. 

Palsolithic Man : A Last Word. 

The world was growing old apace, just as it is now, when 
Man first entered upon the scene here in the valley of the Dela- 
ware. Over the hills and along every lowland water-conrse 
forests grew, died, fell, and decayed, helping to make that deep 
deposit of soil which now covers the gravel and sand that agencies 
no longer active had spread over the surface of the land. Just 
what was the outlook that presented itself when the first Man or 
Men looked about them, we can only conjecture. Mr. McOee 
claims that the evidence favors the view that the soil had formed, 
the forests were old, pines had succeeded oaks, and oaks suc- 
ceeded pines, and the elk, deer, and bear were the chief sources 
of food-supply to the wandering hunter that, reaching out from 
his native land, came, saw, and conquered the valley of the 
Delaware. But is this true ? Has he or has any one so carefully 
studied the soil-making period that all doubt is dissipated and 
shovm that the Indian of historic time can only trace his ancestry 
back to so recent a time as when the brute creation that still lin- 
gers on our frontiers was its sole occupant? If the reader, 
curious in such matters, will look into the literature of this sul>- 
ject, he will find that the evidence has been produced time and 
again to show that with the very commencement of this soil- 
making period, are so intimately associated abundaut traces of 
a tool- making creature — a man — and in such a manner asso- 
ciated, that the suggestion that all such objects of human origin 
are <' intrusive," has no real weight. 

Sections of undisturbed soil, sand, and gravel are not difficult 
to make and when we find that as a result of a large series of 
such, we have a uniform result, we are bound, if reasonable men, 
to accept such as the truth. Now this has been done, as I have 
said, and the fact obtained that relics of man of a very rude char^ 
acter underlie those of a more elaborate one. In an earlier pub- 
lication I have ventured to call the former " fossil implements " 
and the later ones '^Indian relics;" although, of course, they 
were all made, I believe, by the same people, but at different 
times. The apparent contradiction that rude and elaborate alike 
are found on the disturbed surface has no bearing upon the ques- 
tion. What the plow or spade has displaced has no longer an 
archsBological significance, save as to its import as a tool or 
weapon of a particular character. A stone axe is an axe wherever 
and however found, but if it has been tossed about the fields or 
washed by a freshet from its original resting-place, what more 
can we say than that it is an axe? On the other hand, if in 
a section through the soil and underlying sand we find rude 
argillite implements and the very rudest pottery, and above them, 
whoUy in the aoU, axes, celts, pipes, and pottery of more artistic 
finish ; find this not once, but always ; then we have the right to, 
indeed cannot honestly do otherwise, assert that the deeper, 
sand-encompassed objects antedate those which occur only in 
the over-lying soil. This holds good in archaeological research 
in any part of the world, and is just as true as that in building a 
city to-day, we are building upon the ruins of an Indian village, 
or at least on ground where once the Indian passed and re-passed, 
even if he did not tarry long. 

But can we go back a step farther ? If we can do so elsewhere 
on the globe, I hold that it is warranted to do so here and for the 
same reasons. The geologists to effectively pieTent this moai 
show that the earth previously was uninhabitable; tluit Ibe phy* 
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sical conditions, the climate, the fauna and flora alike forbid it, 
and this has not been done. Man lives in less hospitable regions 
now than when the Trenton gravel was laid down; the climate at 
the close of the glacial period was not more severe than that ob- 
taining to-day in the Arctic circle. The reindeer, musk-ox, seal, 
and walrus sustain man to-day in Arctic America* and why 
should they not have done so in the Delaware valley, when a 
prominent feature of this fauna, as their bones in the gravel tes- 
tify, they once were ? There is an Arctic flora in existence now ; 
so why not here in the distant long-ago of Glacial times; and 
forests, we know, can flourish at the very edge of a glacier. 

This whole matter is not so exclusively a geological question as 
the votaries of that science declare. The archsBologist has this 
surface soil and the sand and gravel beneath it clearly within the 
range of his domain, and he is no archssologist whose training 
falls short of ability to study intelligently the history of these 
superBcial deposits. 

As yet, concerning the gravel deposits of the Delaware valley, 
the geologists have merely put in a denial, which should not 
weigh against the careful researches of those who have given 
years to the study of this subject. What is needed in these over- 
crowded latter days is a proof that palsBoIithic man is an impossi- 
bility. When this is forthcomius:, and not until then, will the 
student of early man in America haul down his flag. 

As to the present controversy, here is the whole matter in a 
nutshell:— 

I. 

The stones are inspected, 
And Holmes cries '* rejected, 

They're nothing but Indian chips '^ 
He glanced at the ground. 
Truth, fancied he found. 

And homeward to Washington skips. 

II. 

They got there by chance 
He saw at a glance 

And turned up his nose at the series ; 
** They've no other history, 
I've solved the whole mystery, 

And to argue the point only wearies " 

ni. 

But the gravel is old, 
At least, so Vm told; 

** Halt, halt! " cries out W. J., 
' * It may be very recent, 
And it isn't quite decent. 

For me not to have my own way." 

rv. 

So dear W. J. 

There is no more to say. 

Because you will never agree 
That an3rthing's truth 
But what issues, forsooth, 
From Holmes or the brain of McOee. 

Charlbs C. Abbott, M.D. 



Water Rattlesnake in Captivity. 

In your issue of Nov. 11, there was an interesting account by 
R. W. Jones of a rattlesnake that would not eat. I had the care, 
this year, of a water rattlesnake (Crotahis adamantetis), which, 
after some trouble, I persuaded to eat. It was sent from Florida 
to the Toronto Natural History Society, in September, 1891; and 
at first we intended to put him in a cellar for the winter, and let 
him hibernate; but I thought a warmer place would be more 
likely to suit him, and so leave was obtained from the authorities 
to keep him in a large conservatory at the horticultural gardens. 
He had a glass-sided case to live in, 8 feet long and 15 inches 
wide, and was himself about 8 feet long. 

I put a bull-frog in with him one day, but he took no notice of 
it, beyond just touching it with the tip (or tips, to be quite cor- 
rect) of his tongue. I then tried him with a brown rat (he had 



now been about three months without food); when he saw the 
rat he grew quite excited, and struck at him twice. I waited 
about half an hour, expecting the rat to die, but the bite seemed 
to have no effect, so I left the rat in the case. As this was a 
Saturday, I did not see him again until Monday, and I then found 
the rat still alive; but with a bad bite on the side of its head, and 
the snake had two holes, made by the rat's teeth, through its 
rattle. The gardener told me that they had a fierce battle on 
Sunday afternoon, but they now seemed each afraid of the other. 
I killed the rat, and left the body in the snake's case, but he 
would not eat it. I next put a white mouse in his case, but of 
this he took hardly any notice. About the end of March I shot 
two goldfinches, and placed the dead bodies in his case. On vis- 
iting him again in a day or so, I was delighted to find that one 
of the goldfinches had disappeared. After this I supplied him 
frequently with dead birds, and about once a month he conde- 
scended to eat; but the birds he eat were always small ones, such 
as goldfinches, chipping sparrows, and warblers; he never ate 
any as large as the English sparrow or purple finch, several of 
which I put in his case; and he never fed while any one was look- 
ing at him. 

His rattle was permanently injured by the rat's attack, and 
ever after sounded only a feeble and subdued kind of alarm. He 
changed his skin once during the summer; and, after the change, 
the tints of the beautiful diamond pattern on his back were ex- 
tremely bright and vivid. 

I could not get him to feed at all after the beginning of August, 
and he died in October, 1892, having been in captivity for a little 
over a year, for the first six months of which he went entirely 
without food. I gave him a shower-bath occasionally, which he 
seemed to enjoy, and was, I think, more ready to feed after he 
had been well moistened in this way. 

I have now another and larger specimen of this rattlesnake to 
take care of. It was received from Florida in October last, and 
is quartered for the winter in a very warm and comfortable 
green-house. He has not as yet eaten anything, but I may be able 
to send you, next year, some report as to how he behaves. 

I. B. Williams. 

Toronto, December. 



Intelligence in the Lower Orders. 

SoiCETHiNG over a year since a young lady of my acquaintance 
had an experience with a beetle, which, I think, showed a very 
marked degree of intelligence in the insect ; and, as such instances 
are somewhat rare, I venture to send you an account of it. 

This beetle was a specimen of Pdidnota punckUa Linn., which 
was given to her in September. At first she kept it in a smltll 
box, feeding it with grass, leaves, and small pieces of fruits, such 
as peaches, pears, etc. Occasionally she would give it a drop of 
water to sip. It would sometimes bite a little out of a leaf, would 
eat the fruits, and would take water eagerly. 

From the first she would take the insect in her fingers several 
times a day and stroke or caress it, also putting it to her lips and 
talking to it all the while she handled it. When she put it to her 
lips it would brush its antennse over them with a gentle, caressing 
motion. 

When she left her room she would shut the ** buggie" up in its 
box. One day, about two weeks after she received it, she was 
called out suddenly and neglected this precaution. She was ab- 
sent a considerable length of time, and when she returned the 
insect was not in its box nor anywhere to be seen. Fearing that 
she might injure it, she stood still and called '* buggie, buggie," 
when it came crawling from its retreat toward her. 

After this, she would frequently leave it free in the room when 
she went out, and when she returned, if the insect was not ic 
sight, she would call it, and it would crawl or fly to her. As this 
was continued, it would more and more frequently fly to her in- 
stead of crawling, until at last it flew nearly every time it was 
called. When it came in this way, she would put it to her lips 
or to her nose, and the insect would appear to be pleaded, moving 
its antennas gently over her lips, or taking the end of her nose be- 
tween them and touching it with a patting motion. 
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She kept it in her room in this way. at the hotel where she was 
speodiog the summer, until about the first of November. She 
then returned to her home some three hundred miles further 
south, taking the insect with her. Here she at first kept it in her 
chamber, but the nights being sometimes very cool, it would be- 
come torpid and not get lively again until afternoon. Thinking 
it too cool for ** buggie ** there, she removed it to the kitchen. 
As it still appeared more or less dormant, she put it on a cloth 
above the hot-water boiler. Here it revived somewhat, but was 
not very lively nor did it eat very much. 

About the middle of December it fell to the fioor accidentally, 
by which fall it was evidently injured, as after that time it would 
eat nothing, and no longer recognized the young lady. About a 
week later it died. B. 



Meteoric Shower. 



The well-known stream of meteors — the Andromedes or Bielids 
— overtook the earth on Wednesday, Nov. 28, 1892. At this 
observatory they were seen soon after sunset, and the fall was con- 
tinued at a uniform rate until eleven hours, when their number 
in a given time was diminished by half. The display was at a 
maximum of magnificence between the hours of nine and ten. 
From 9 to 9.16, one hundred fell; from 9.85 to 9.46, one hundred; 
from 10.18 to 10.26, one hundred; and this rate was maintained 
nearly all the evening. Likely, three- fourths of all that came 
were seen, since the eye was held steadily on the radiant, which 
was in Andromeda, not far from Brooks's comet. Of course, the 
meteors were not connected with that body. The highest number 
seen e t once was six, and they seemed to emerge from the same 
point Two were almost as brilliant as Jupiter, and left trains. 
Perhaps one-tenth of all seen had trails. Tbeir velocity was not 
great, as this stream overtakes the earth, instead of meeting it. 

Edoar L. Labein. 

Knox CoUege Obserratory, Qalesborff, IlL 



and seven miles east of here, who could not have been less than 
ten miles apart on an air-line, and they report the sound together 
with the other phenomena to have been about the same as they 
were here. I have no reliable reports from any greater distance 
than that. But this indicates that the body must have been of 
considerable size, and at a considerable distance from the earth. 

C. F. Maxwell 

Dublin, Tex., Deo. 1. 



Pseudoaurora. 

In Science for Dec. 2 (p. 818) there is an interesting note re- 
garding a peculiar appearance simulating the aurora around 
electric lights in Minneapolis. The writer approached the city 
from the suburbs and noticed nothing till he had passed the gas 
lights, but as he approached an electric light he saw beams 
emanating from it, and theso disappeared on passing the light. 
The air was full of frost particles, giving an appearance of light 
fog. These appearances were simply shadows cast upon the fog 
by projecting arms or objects in the beam from the light and had 
no connection with electricity. These rays may be seen at any 
time when there is smoke, light fog, or mist. The easiest way 
to see them is to stand directly under the light and look up. 
Another way is to approach the light from a distance of 300 feet 
with the iron support of the lamp hiding the bright light from 
the eye. Any little opacity in the globe will throw a shadow 
into the fog. Oftentimes these rays are very beautiful, especially 
when seen through the branches of a tree. 

These shadows are really the same as the Brocken Spectre, about 

which so much has been written. See this journal for Sept. 27, 

1889, for an explanation of the phenomenon. Also American 

MeteorologicalJoumal^ March, 1890, p. 515. 

H. A. Hazen. 
Washington, D.C., Sept. 10. 



Brilliant Meteor. 



Ink-Stains. 

To remove bad ink-stains from white linen (shirts, table-linen, 
etc.) place the stained part in Sabarraque's Solution, leaving the 
article in the solutk)n until the linen is white. This must he used 
only for white goods. After a short time in the solution the ink* 
stain will gradually take on a copper color, gradually fading to a 
greenish hue, and finally nearly white. Washing in cold rain- 
water will finish. I believe this to be new. 

A. M. Whiton, M.D. 
Brookport, N.T., Deo. 8. 



On the night of Nov. 29, about 8 o'clock, a very large meteor 
was seen passing westward, a little to the south of this place. 
Just as it seemed to be passing the body exploded, producing a 
sound that was distinctly heard, resembling that of a rocket ex- 
plosion or a pistol-shot. After the explosion a body half «s large 
as a ^ull moon moved away to the westward, making a hissing, 
or frying sound. I have seen no one who saw the meteor before 
the explosion. The whole country was brilliantly lighted for a 
moment as if by a continued electric discharge, but at the time 
of the explosion the light was red and blue, or perhaps violet. 
The sound of the explosion was heard by parties five miles west 
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Extra Census Bulletin, No. 28. Agriculture. — Irrigation. By F. 
H. Newell. Washington, Sept. 9, 1892. 

The subject of irrigation has of late years assumed an impor- 
tance that it has long merited but has not received. If that man 
be a benefactor of the human race who makes two blades of grass 
grow where one grew before, how much more a benefactor was 
he who first drew from creek or river the waters the heavens 
refused to bestow, and who thus became tenfold. yes, a thousand- 
fold, a human benefactor ! Unfortunately, his name, his birth, 
his lineage, are all unknown, for the process of irrigation under 
one form or another has been practised since the earliest time of 
which there is any historic record. Perhaps the idea originated 
in those countries where rivers overfiow their banks periodically, 
and where a certain definite time in the year may be considered 
to bring the flood. Be that as it may, in Egypt, in India, in 
China, irrigation has been a practice for many thousand years, 
and in these countries is now more extensively in vogue than ever 
before. It is not only in civilized and semi-civilized communities 
that irrigation is found, but in savage ones also, for recent trav- 
ellers have noted the presence of irrigating ditches among certain 
African tribes, which, while not savage in the worse sense of the 
word, have still not yet reached the platform upon which semi- 
civilized races are assumed to stand. 

In these older, eastern countries, irrigation is thus of very g^reat 
antiquity. In the newer ones of the western and southern hemi- 
spheres, while of far less age, it cannot be said to be of any less 
importance. The Australian colonies have done a wonderful 
amount of irrigation engineering, this being necessary by reason 
of the peculiar climatic conditions and their vast tracts of other- 
wise unproductive territory. The work, too, being under gov- 
ernment auspices, is of a more gigantic character than in any of 
the newer countries using irrigation. Of these our own oountry 
is not the least. In our western territory, while there aie vast 
areas that can never be brought under t*ie dominion of the plow 
and harrow, there are almost equally vast on^ that will be gardens 
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in that time when the vivifying touch of water shall have reached 
them. Even now in Calif omia, Arizona, Utah, Colorado, and 
other western States, the subject of irrigation is a dominant one ; 
and, as it is so vitally concerned with the growth and prosperity 
of the people, the general government has taken hold of it in cer- 
tain ways. The titles which head this article are some of the 
more recent publications concerning this great question. They 
are by no means all that have appeared, but from a mere glance 
at them one may glean an idea of the extent and importance of 
the work. 

The portion of the Eleventh Annual Report of the U. S. Geo- 
logical Survey, which deals with irrigation, is a comprehensive 
document, full of valuable information. It is enriched by three 
maps of the arid region of the United States, and upon which are 
plotted the areas under irrigation, the forestal areas, and the 
drainage areas. It may be well to say that the arid region, as 
defined by the report, is all the country lying between the 100th 
meridian on the east, and the irregular line formed by the Sierra 
Nevada mountains, as far south as the 87th parallel and the Pacific 
Ocean south of it, on the west. Over this vast area there are scat- 
tered tracts of greater or less extent that are now being irrigated. 
Tracts that without water would never be able to support any 
but a scanty population ; but that with it, will be and are the 
homes of thousands. 

The report details the scope of the work undertaken, and de- 
scribes the methods by which it was carried on. The means of 
measuring the volume of water discharged by different streams, 
the measurements of rainfall, the amount of evaporation from 
river or lake surfaces, and finally the hydrography of the drainage 
basins, are all treated in full. The latter is especially complete, 
for we have here accounts of the Yellowstone, the Missouri, the 
Arkansas, the Rio Grande, the Gila, the Truckle, the Carson, the 
Salt Lake, and the Snake River baains. There are also tables of 
monthly discharges of many large and small streams, and tables 
of gaugings at various stations. Under the head of ''Engineer- 
ing** are given details of the work of various field-parties. Then 
comes a statement of the director of the survey, to a House com- 
mittee on irrigation, in regard to the arid lands. In the course of 
this the situation and extent of forests, the general physiogra- 
phy of the district, artesian irrigation, conditions affecting the 
artesian water-supply, the limit of utilization of artesian water 
are discussed ; many tables of statistics concerning wells are given, 
followed by a general consideration of the geological conditions 
affecting the supply. The last paper is a bibliography of irriga- 
tion literature, embracing many titles, but not claiming to be in 
any way complete. This, in brief, is an outline of the contents 
of the second annual report of the irrigation survey, during the 
course of which over $235,000 was expended. 

The second title mentioned contains mainly tables of tempera- 
ture and rainfall for Arizona, New Mexico, Utah, Nevada, Cali- 
fornia, and Colorado. It is prefaced by a report on the climatol- 
ogy of the arid region by General Greely, in which are discussed 
the general features of rainfall over the area. In several appen- 
dices by Ldeut. W. A. Glassford are given accounts of tbe climatic 
conditions of the States and Territories dealt with in the report, 
which will prove of value to the inhabitants of the respective 
regions. It is not possible to refer in detail to all the interesting 
features of these reports. We cannot forbear quoting the intro- 
ductory paragraph to the account of California and Nevada, as it 
shows the value already attached to irrigation in places where 
it has been used. It may be well to say, however, that these 
remarks do not apply to all parts of the State, inasmuch as the 
rainfall in the north-western portion is normally as great as in 
many parts of the country where irrigation is never practised. 
Lieutenant Glassford says: — 

** Irrigation does not present itself to the Calif omian farmer and 
capitalisi as a mere experiment, as a problem whose solution de- 
mands the risk of any loss of time or labor, as a thing to he cau- 
tiously considered and timorously adventured. Here is a State in 
which all are agreed that the irri^ting ditch is the life of the valley, 
and the only point which at all needs determinaiion is the amount 
of water available. Here has deyel(^>ed an agricultural population 
who look upon rainless skies not as a curse, but as the best gift of 



nature, since they have themselves a control over the weather be- 
yond the reach of men elsewhere. In 40 years the flume of the 
miner has grown into the ditch of the farmer, and brings to light 
more wealth now than when its stream was directed upon the 
auriferous gravels. In these 40 years irrigation has extended 
until it may now be clearly seen to approximate that condition in 
which all the water available is put to use upon the soU, and no 
more can be obtained. The limit is in sight even though it has 
not quite been reached, the limit of water which may be drawn 
from streams by gravity ditches. The future must deal with 
other sources of supply and other means of utilizing existing 
sources." 

The third title, the final report of the irrigation commission or 
the ** Artesian and Underfiow Investigations ** of the Department 
of Agriculture, is of a miscellaneous character, but contains much 
valuable information. A very limited edition only was printed, 
and it is probably not to be foilnd in many other than public 
libraries and those of congressmen. The first part, by R. J. Hinton, 
special agent, deals with the subject in a general way, consider- 
ing the progress made in America in irrigation works as compared 
with other countries, its value for fruit culture, and the progress 
of irrigation in the States and Territories of the great plains 
region and the Pacific slope. Part 2, by E. S. Nettleton, consists 
mainly of profiles and maps, but also contains remarks upon un- 
derground and artesian water-supply of the eastern portion of the 
plains, largely in the two Dakotas. Part 8, probably the most 
important of all, contains the reports of the geologists. The ob- 
ject of this division of the investigation was to ascertain ** tbe 
source, volume, and availability of tbe underground waters of 
most of the area of the great plains.** Professor EUiy's field was 
between the 97th meridian and the Rocky Mountain foot-hills. 
He explains the geological structure, topography, and water-sup- 
ply of the region, and then devotes considerable attention to the 
artesian wells of the Dakotas, examining into and describing the 
geological structure of the country where wells are now found or 
where they may be successfully sunk in the future. The portion of 
territory covered by the report of Professor R. T. Hill is in Texas, 
eastern New Mexico, and Indian Territory west of the 97th 
meridian. In his general discussion of underground waters, be 
shows their existence to be dependent upon geological structure, 
and explains in a lucid way why this is so. Topography, has, of 
course, much to do with it, but topography is really dependent 
upon geological structure. There is little likelihood of obtaining 
artesian water in mountain regions, because of the highly meta- 
morphosed condition of the rocks, and the (generally) great incli- 
nation of the strata. On the contrary, he says, *' the most favora- 
ble and usual condition for artesian wells is that of strata inclined 
slightly at an almost imperceptible angle with the surface slope. 
This condition prevails in gently sloping basins and not in moun- 
tains." It is by bearing this principle in mind that successful 
search for artesian water may be conducted, although, of course, 
all gently sloping plains are not equally likely to retain surface 
water to give it out eventually as artesian. 

Many details of geological structure of the different regions in- 
vestigated by Professor Hill are given. They are too numerous 
to be mentioned here. The author's familiarity with the Texas 
and Indian Territory country enables him to present its geological 
features with great clearness. This is especially the case with 
the Grand Prairie region. The water conditions here consist of 
(1) rivers, (2; springs, (3) artesian wells. Of these the most inter- 
esting and remarkable are the springs. One of the largest groups 
is a few miles from the city of San Antonio. It forms the head 
of the San Antonio River, and fiows at a rate of 23,000 gallons 
per minute, or 50,000,000 gallons per day, forming a lake or 
natural reservoir near the city, and furnishing the 48,000 inhabi- 
tants with water without any appreciable decrease in the flow of 
the river. Another group is near Del Rio, on the edge of the Ed- 
ward's Plateau, about five miles from the Rio Grande. Of this 
Professor Hill says: *<From the deep-seated rock at its bottom 
the water can be seen welling up in a great column, and it has 
the same peculiar greenish blue of the other streams of this class. 
No live oaks or other trees surround it, and it stands alone, a 
great fountain in the desert." These springs occur at interrals 
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along a line 400 miles in length. " Thej do not break out from 
binffa or fall In caecades, but appear as pools, often in the level 
prairie. . . • The pools are carpeted with exquisite water-plants, 
forming a waving rnafs in which maj be wen man; flahes. So 
tranaparent and crystalline are these wateie, that objecta 15 to 30 
f«t below the surface appear only a foot away. No tint of aor- 
face diBfrit or of storm eedimeat mars the crystal cteamma, for 
Utey are purified by rising through nature's filter, a thouaaud feet 
of the earth'a strata," These are natural BTtesian wells, the water 
being forced from the ground by hydrostatic pressure acting from 
many luilea away. In his summiiig-up of the Oraod Prairie, 
Profeasor Hill remarka: "I drove during the gr«at drought of 
1S7T from Decatur to Fort Worth [about 60 miles] over a rich, 
grass^lad region, without being able to secure a drop of water 
for myself or team the entire distance, while dozens of suffering 
teamsters were begging and trying to buy water from the owners 
of the few and all but exhausted surface welts along the way. 
With the knowledge now before us, every foot of that vast area 
of the Orand Prairie, being underlaid by water, could be cut into 
tO^acre tracts, upon each of which, if flowing water could not be 
obtained, mngiiificent negative wella rising nearly to the surface 
oould be obtained, furnishing an abundance of waters unaffected 
by drought." 

The '* red beds" of Ohlahoma. Texas, and New Mexico occupy 
an area of about 100,000 square mileB and reoeive their name 
from the color of the rocks, "glaring vermilion or deep-brown 
chocolate aometimea prevailing, varied only here aid there by a 
bed of snow-white gypsum." The principal area is about 850 
miln long by an average of 150 miles wide. The whole seriee is 
considered to be "probably a single unbroken formation, repre- 
senting the sediments of an ancient inland sea." This country ia 
not favorable for the finding of artesian water, although a few 
•nrfaoe well* occur at intervals. The Llano Bsiacado is a plain 
of about 60,000 square mi lea area, nearly level, unbroken by trees 
or bushes, and unseamed by water-ohannels. Its name is from 



the Spanish, meaning a wall or palisade, and is derived from the 
fact that there is a steep and abrupt declivity on nil sides but 
that toward the south east. It Is practically without surface 
water, there being only a single running stream throughout its 
whole extent, and this has a length of only about 10 miles, when 
it is swallowed up in the earth. The cause is found in the 
porosity of the soil which allows the rain to soak into it immedi- 
ately. This circumstance, however, ia favorable for securing 
water by wells, and accordingly it is found that wherever they 
have been dug, water has been found. With water upon its sur- 
face, the sterile character of the great Llano will soon be a thing 
of the past. 

We cannot go further into the details of Pro(esaor BiU'B report 
here, hut must content ourselves with aaying that it is to t>e 
hoped it may be published in some more accessible form tbaii in 
a government document that is limited to an edition of less than 
1,000 copies. 

The report of Professor L, E. Ricks deals mainly with the con- 
diliona In Nebraska, and we have an account of the geological 
structure of the State as related to underground waters. He also 
considers the Irrigable lands and gives an interesting account of 
the Loup Valley, which lies on the borders of the humid and the 
arid regions, where rainfall is sometimes abundant and again 
scanty. It becomes, therefore, a matter of great practical mo- 
ment to ascertain the possibility of irrigating the land. This can 
only be done in the valleys, the rest of the country being cut and 
scarred in a peculiar and intricate way. The capscity of the 
Loup River for irrigation is limited to about 1,000,000 acrea of 
land, and, as it happens, this is also the amount of land that is. 
capable of irrigation. The last report ia the volume is by Pro- 
fessor O. E. Culver, who treata of the artesian wetls of the Da- 
kotas. 

Part IV. of this report is by J. H. Qresory and F. F. B. Coffin 
The part written by the former is general in its character and 
treats of the conditions in west«m Nebraska, Kansas, and Okla- 
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homa, and eastern Colorado. CoflSn'8 short report deals with the 
Dakota artesian basin and contains little of value. 

The papers mentioned last in our title are the irrigation bul- 
letins of the Census Office. These have been prepared by Mr. F. 
H. Newell,. special agent on irrigation, and they cover nearly all 
the territory in which irrigation has been or may be practised, 
except California and Nevada, and these States are under con- 
sideration. In these bulletins we have accounts of what has been 
done in the separate States, together with a general outline of the 
physical conditions. One of them is devoted to artesian wells, 
and in it mention is made of the various artesian areas of the 
States. The latest of the series is largely statibtical in its char- 
acter and contains four maps of the country west of the 97th 
meridian, upon which are sh^wn the irrigated areas, the size of 
crops produced by irrigation, the proportion of irrigated land to 
the whole, and Bnally the average size of the irrigated crop hold- 
ings in various sections. This notice is already too long to enter 
into the details of these bulletins : we can only commend them to 
those making a study of this important subject. 

The diverse origin and character of the publications treated of 
in this notice, all of them, however, emanating from the general 
government, cannot fail to give rise to some thought. It is ob- 
served that the Geological Survey, the Weather Bureau, the Irri- 
gation Inquiry Branch of the Department of Agiiculture, and the 
Census Office are all concerned in their production. It is true 
that the Weather Bureau is now an integral part of the Depart- 
ment of Agriculture, but it was not when the report in question 
wait isfnied. There are, then, three separate departments of 
the government concerned with this work. Where it is thus di- 
vided there is certain to be more or less duplication. It will be 
remembered that when the surveys of our western territory 
under Hayden, Wheeler, and Powell were being carried on, there 
was a continual clash and more or less repetition. When they 
were finally consolidated under one head, this duplication was 
done away with and the work executed with equal thoroughness. 



If, now, the various offices investigating the irrigation question 
were consolidated under one management, the danger of duplica- 
tion, and the expenditure of money twice over for the same work 
would be avoided. The intimate connection between the matter 
of irrigation and the agriculture of the country shows the advisa- 
bility of placing it under the control of the Secretary of Agricul- 
ture. There has already emanated from that department one of 
the most valuable of recent reports. The connection of the 
Weather Bureau would facilitate the collection of rainfall and 
temperature statistics; and the establishment of a Bureau of Irri- 
gation with a corps of irrigation experts, all under the control of 
one head, would give in the end far better results than can be ex- 
pected from the diverse character the work now presents. The 
U. S. Geological Survey and the Census Office are collecting 
statistics of rainfall, estimating the flow of streams or studying 
the relations of soil to climate. These may properly be regarded 
as the work of the Weather Bureau. So, too, when the irriga- 
tion inquiry of the Department of Agriculture was in existence, 
it duplicated portions of the work of the Geological Survey. The 
time now se«ms ripe for a consolidation of the various irrigation 
inquiries. The headquarters of this Bureau of Irrigation seems 
by right to be the Department of Agriculture. 

Joseph F. James. 

AMONG TEIE PUBLISHERS. 

A cuHious undertaking, entitled *'Tbe Scientific Roll; and 
Magazine of Systematized Notes," has been conducted for some 
years by Alexander Ramsay of London. Three parts concerning 
meteorology are before us, with sub-title, ** Climate: Baric Con- 
dition.*' These are occupied by a bibliography from 1688 to 18SK), 
apparently not complete, extended abstracts from antiquated 
authors, and an injudicious essay by the author on *' Why does 
the Barometer Rise and Fall?" The atHhor's industry is praise- 
worthy, but the results of his industry do not seem to us of high 
value to modern students. 
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Br. T. H. Andrews^ Jefferson 
Medical College, Philadelphia, says of 

Horsford's Acid Phosphate. 

"A wonderful remedy which gave me 
most gratifying results in the worst 
forms of dyspepsia. 
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It reaches various forms of 
Dyspepsia that no other medi- 
cine seems to touch, assisting 
the weakened stomach, and 
making the 'process of diges- 
tion natural and easy. 

Descriptive pamphlet free on application to 
Ramford Chemical Works. ProTtdenre. R. I. 



Beware of Substitutes and Imitations. 

For sale by all Druggists. 



Exchanges. 

rPree of charge to all, if of aatlsfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.l 

TbA Biolo^oal Department of Hamllne UniTertttj 
deelres to offer mioroaoopic slides of animal tissaes, 
or whole animals, in exchange for flrst-olass fossils. 
Address correspondence to Benry L. Osborne, Ham* 
line University, Hamllne, Minn. 

For sale.— A set of the Berlchte der Deutschen 
Chemisohen Qesellsoaft, from Jan. 1. 1877, to Jan. 1 
1898, boand in twentj-alx rolumea to Jan. 1, 1888 
and remaining four Tears unbound. Also the BuUe 
tin de la 8ooi6t6 Cbemique de Paris, from Jan. 1^ 
1879, to Jan. 1, 1808, bound in eighteen Tolumes to 
Jan. 1, 1688, and remaining four vears unbound. 
Dr. Harcas Benjamin, care of D. Appleton A Co., 
1 Bond St., Mew York City. 

For sale.— 1,SOO bird, and 186 mammal skins, which 
are first-class and labelled with striotlr reliable 
data. They were collected in this immediate Tlcin- 
ity and are presenred and made up according to the 
latest approved methods. As I offer the abOTC at a 
Tery low price, it would be a ffood opportunity for a 
college or a muaeum. Willard B. Treat, Bast Hart- 
ford, Conn. 

For Sale.— A new Model U. S. Army Hospital 
Mioroeoope (Zentmayer), also V4-inch and iH-inoh 
Objectives. HENRT C. WELLS, 151 Broadway. 
New York. 

For sale or exchange.— A Stevens^ new model 
pocket shot-gun, 44 cal., with 8S-cal. rifle barrel. 
Just the thing for collecting birds and small mam- 
mals. Will exchange for a S-cal. cane-gun or good 
books on omitholoffy. Write for particulars, stat- 
ins what you hare For exchange. B. C. McQBBGOB. 
irnl Champa St., Denver, Col. 

For sale.— A very fine stone sword (?) so named 
by myself. It is perfect— 16 inches in length, a little 
over 2 inches in width, and ^ inch thick. It is of a 
dark slate color, perhaps flmestone, and is the 
largest implement of the xind known. Some fifteen 
years ago, when it was not mine, I was offered $40 
for it; nnce that time it has come into my posses- 
sion; that price will now buy it. Address Rev. C. 
FOSTER WILLIAMS, Ashwood, Tenn. 



Wants 



QBADUATB ENOINEBR wiU giro instruction 
erenings in geometrr, trigonometry and anr> 
Teying, mechanics, physics, mechanical drawing 
and general ensineenng construction. Fire yeara* 
experience in field and editorial work on engineer- 
ing journal. References furnished. C. 8. H., 108 
Tribune Building, Mew York. 

A POSITION is desired in the South, preferably 
the Gulf States, where I can teach the solenoea. 
Can also instruct in other branohea^ Salary only 
nominal, as I am simply desirous of employment 
while spending the winter in the South. A prirate 
family preferred, but will acceat regular school 
work if not too confining. MORRIS GIBBS, M.D , 
Kalamasoo, Mich. 

WANTED.— By well • qualified and experienced 
science maater and associate of the Royal 
School of Mines, London, aged 80 (at present in 
England), a maaterahip in tecnnical college or uni- 
Tcraity for any of the following subjects: Engineer^ 
ing sciences, geology and mineralogy, phyaioa, chem- 
istry and metallurgy, etc.. etc. Can provide excel- 
lent references and credentials. Apply, J. G., 17 
Sussex St., Roohdale, England. 

ORADCJATE of the UniTersity of PennsylTanla 
and a practical mineralogist of twentj yeara* 
experience desires to giro his serrices and a cabi- 
net of 86,000 specimens, all named, with abeut the 
same number of duplicates, In minerals, crjstala, 
rocks, gems, fossils, shells, archnological and ethno- 
logical specimens and woods to any institution de- 
siring a fine outfit for study. The owner will in- 
crease the cabinet to 60,000 specimens in two years 
and will act as curator. Correspondence solicited 
from any scientific institution. J. W. Hortter, 
M.D., Ph.D., San Francisco, .Cal., General P. O. 
Delivery. 

CHEMIST AND ENGINEER, graduate German 
Polytechnic, Organic and Analytical, desirea a 
position in laboratory or chemical works. Address 
818^ E. 7tb Street. New York, care Lery. 
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The American Geologist for 1893. 

Edited by Prof. S. Calviv, Unirersity of Iowa; Dr. E. W. Clatpolb, Buchtel College; Jokv Etsbm am, 
Lafayette College; Dr. Pbrsxfor Fraebr, Penn. Hort. Soc.; Prof. F. W. Craoin, Colorado College: 
Prof. Rob't T. hill, D. S. Irrigation Surrey; Dr. Akdrkw C. Lawsom, University of California; Frank 
D.Krowltom, U. 8. National Museum; Joseph B. Ttrrkll, Geol. Sor.of Canada; E. O. ULRiOH,MinBeaota 
(Geological Surrey; Prof. I. C. Whitb, UniTersity of West Virginia; Prof. N. H. WiMOttCL.u,^'^<c*<«wift«^ 
of Minnesota. Now in ita Xth volume. $8.60 per year. Sample oo^lfta,<l$^<&«tL\A. ""^"^ - 
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HOSIERY. 

Ladles' Lace, Embroidered and Beaded 
SILK HOSE. 

Gentlemen's Black Silk 

EMBROIDERED HALF HOSE. 

Ladies* Real Swiss Ribbed 

SILK VESTS, 

Lace Trimmed. 

Cartwright & Warner's 

CELEBRATED 

UNDERWEAR 

For Ladies f C^entlemen and Children, 
NEW YORK. 

RAGES AND PEOPLES. 

By DANIEL G. BRINTON, M.D. 

*Tbe book 1b good, thoroushlj good, and will long 
lemAin the beet aooesslble elementMT ethnography 
in our language/*— 3^ ChriaHan Union. 

''We strongly recommend Dr. Brlnton's * Races 
and Peoples * to both beginners and scholars. We 
are not aware of any other recent work on the 
seienee of which it treats in the English language/* 
^Ajtiatic Quarterly. 

"His book is an excellent one, and we can heartilv 
teeommend it as an introductory manual of ethnol- 
ogy/*-3%e MoniBt. 

**A useful and really interesting work, which de- 
aerres to be widely read and studied both in Europe 
and America/*— Bri^A^on (£ng.) Herald. 

••This TOlnme is most stimulating. It is wnvten 
with great clearness, so that anybody can under> 
stand, and while in some ways, perforce, superficial. 
Bams Terr well the complete, field of humanity/*— 
The Ifew York Times. 

**Dr. Brlnton iuTeets his scientific illustrations and 
measurements with an indescribable charm of nar* 
ration, so that 'Races and Peoples.* arowedly a rec- 
ord of discoTcred facts, is in reality a strongstim- 
ulant to the imagination/*— Philadelphia JhibUc 
Ledger, 

^The work is indispensable to the student who re- 
quires an Intelligent sulde to apourse of ethno- 
fpraphic reading.**— P!%tfade(pA.to Itnus. 

Piice, postpaid, $1.T5. 



To the Readers of SCIENCE : 



There is at present much more material offering for publication in Science 
than can be used so long as the paper remains at its present size. It now rests 
with the scientific public whether the size of the paper shall be doubled and the 
price raised from $3.50 to |6. 

The scientific community in America is small, we know,^K>nly about one- 
fourth that in Great Britain, — and it will require the assistance of at least eight 
hundred scientific meo and women not now on our subscription lists to justify 
our making an enlarged Science, Possibly so many new subscribers cannot be 
obtained promptly from a class of persons who already have large calls upon 
them for the support of scientific institutions. But we hope each and all our 
readers will do all that is possible. 



Rates of Subscription. 

1 Subscriber, |6 (1 year, 37 weeks), (1 year if Science is enlarged as proposed). 

2 Subscribers, |11 *' 

3 ** 115.75 ** 

4 ** $20 ** 
More than four at same rate. 
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Form of Subscription. 

N. D. C. Hodges, 874 Broadway, New York : 

You may enter us as subscribers to Science from January 1, 1893, and w« 
remit herewith dollars. 



THE AMERICAN RAGE. 

By DANIEL G. BRINTON, M.D. 

** The book is one of unusual interest and value.**— 
Hter Ocean. 

" Dr. Danl<»l Q. Brlnton writes as the acknowledged 
authority of the subject.**— PAtiodclpAia Prese. 

"The work will be of genuine Talue to all who 
wish to know the substance of what has been found 
out about the indigenous Americans/*— iVia^ure. 

**A masterly discussion, and an example of the 
successful education of the powers of obserration.** 
"FhOadelphia Ledger, 

Priee, postpaid, $3. 

I. D. C. H0D6BS, 874 Broadway, H. T. 
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THE GROWTH OF CHILDREN. 

BT FRANZ BOAS. 

During the past years a vast number of observations referring 
to the growth of children have been accumulated. The method 
of treating the results of such observations has been largely a 
comparison of averages and of the frequency of occurrence of 
cases between certain limits, for instance, frequency of occur- 
rence of statures from inch to inch, or of weights from pound to 
pound. 

In discussing the results of such observations, the question 
arises in how far the results have a physiological meaning and in 
how far they are purely statistical phenomena. It is generally 
assumed that the figures express physiological facts. 

Serious objections?, however, may be raised against this point 
of view. In almost all cases, excepting observations like those of 
Wretlund, Mailing- Hansen, and Carlier, the observations have been 
taken only once on a great number of individuals, not repeatedly 
through a long number of years on the same individuals. For 
this reason the classes, when arranged according to ages, will be 
differently constituted. The younger classes contain many indi- 
viduals who will not reach the adult stage, while the older classes 
contain only few individuals who will die before becoming adults. 
When we assume that all classes are equally constituted, we as- 
sume implicitly that the value of the measurement under con- 
sideration has no flxed relation to the mortality, which assump- 
tion seems to be very doubtful. Without considering details, it 
would appear very likely that individuals far remote from the 
average, showing either too small or too large measurements, 
approach the limits between physiological and pathological varia- 
tion, and are therefore more likely to die. This would imply a 
greater variability of the measurements of deceased individuals 
of a certain age than of the living individuals of the same age. 
The series of living individuals of all ages can be equally con- 
stituted only when the measurements of the living and the deceased 
show the same values. This fact has already been pointed out 
by H. Westergaard ('* OrundzAge der Theorie der Statistik," p. 
188). 

We have a few observations which seem to make the identity 
of the series of measurements of the living and of the deceased 
individuals of the same age very improbable. The most important 
among these is the peculiar decrease in the brain-weight after the 
twentieth year in males. This can hardly be explained in any 
other way than by assuming an increased death rate among men 
with very large brains at an age of about twenty years. 

Bowditch and Roberts have shown that, on the average, chil- 
dren of well-to-do parents are taller and heavier than those of 
poorer parents. Carlier has shown the same phenomenon by 
proving that a number of children of a certain class when brought 
under more favorable conditions (i.e., in a military training school) 
grow more rapidly than the rest who are left in their former con- 
ditions. We know that the mortality of children is greater 
among the poorer classes than among the well-to-do classes. 
Therefore among the young children a greater percentage belongs 
to the poorer classes, who are at the same time shorter of stature, 
than among the older children. This fact expresses itself un- 
doubtedly in the averages of measurements collected in our public 
schools. • 

These considerations seem to me sufficiently important to 
doubt the physiological value of any figures obtained by means of 
single observations. It does not seem unlikely that the correla- 
tion between measurements and mortality is more strongly em- 



phasized at certain periods than at others. If, for instance, many 
individuals of retarded growth should die during the period of 
adolescence, this might give the real explanation of the curious 
overlapping of the curves of growth of girls and boys, the girls 
being heavier and taller than boys between about the twelfth and 
fourteenth years. I am strengthened in this opinion by the ob- 
servation made by Dr. G. M. West, that the extent of this period 
and the amount of overlapping is the smaller the more favorable 
the conditions under which the individuals live. It would be in- 
teresting in this connection to study the curves of a people which 
has a very high death rate among joung children. 

A second point of view which seems to limit the physiological 
value of the curves relating to growth is the following. I hav« 
shown on a former occasion {Science ^ Nos. 483 and 485, 1892) 
that, owing to the asymmetry of distribution of cases in the years 
preceding maturity, the average of all observed values cannot be 
considered the most probable value belonging to the age under 
consideration. I have also shown that this asymmetry and the 
increase of variability during the period of adolescence are purely 
statistical phenomena. Dr. H. P. Bowditch, in his interesting 
discussion of the growth of children (22d Annual Report of the 
State Board of Health of Massachusetts, p. 479 ff,), has compared 
children of the same percentile rank from year to year. He dis- 
cusses the feasibility of such a proceeding and considers it likely 
that the same children on the average will remain in the same 
percentile grade. I believe it can be shown that the children are 
more likely to vary in rank than to remain stationary in this i in- 
spect. Any correlation between measurement and mortal i«y 
must have a disturbing effect. Besides this, we will consider 
for a moment all those children separately who will, as adults, 
have a certain percentile rank and investigate their position during 
the period of rapidly decreasing growth, during adolescence. It 
seems reasonable to assume that the average individual (not the 
average of all individuals) will retain its percentile grade through- 
out life. For instance, the man of the eightieth percentile grade 
will have belonged to the same grade when a seventeen-year-old 
boy. At this period a number of these individuals will be in ad- 
vance of their age, while others will be retarded in growth. It 
seems likely that the retardation or acceleration is distributed 
according to the law of probability. As the amount of growth is 
decreasing rapidly at this period, the number of retarded indi- 
viduals will have a greater influence upon the average than those 
of accelerated growth, that is to say, the average of all observed 
values will be lower than the value belonging to the average boy 
of seventeen years of age, and as the latter will probably have the 
same percentile rank throughout life, the average will represent 
a diiTerent percentile rank. We can show in the same way, by 
comparing the composition of the same percentile grade year 
after year, that its composition must change. During a period 
of retarded growth the individuals in advance of their age will be 
less remote from the percentile rank in question than those whose 
growth is retarded. Therefore the composition of each percentile 
grade cannot remain constant. 

The interest of a knowledge of the actual anthropometric con- 
ditions of children of a certain age shall not be depreciated, but 
this raw material does not allow us, or at least allows us only in 
a very imperfect way, to draw inferences of physiological value. 
In order to enable us to draw these inferences, the material 
which we make a subject of our study must be in every way 
homogeneous. This can be accomplished in two ways. A very 
large number of children may be measured once, and year after 
year those who die and those whose further fates are unknown 
must be eliminated from the list. When all have become adulta, 
the survivors and those who died during their first, second, third, 
etc. , years must be treated separately. Furthermore, pains mart 
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be taken to discover if any marked difference ezieta between the 
social composition of these groups. While this method may give 
satisfactory results at a moderate ezpense, it is far inferior in 
value to the method of repeated measurements at stated intervals. 
In this case the same subdivisions must be made, and changes in 
the social status and in the health of individuals must be recorded 
and eliminated. In order to carry out such a plan, it would be 
necessary to organize a bureau with sufficient clerical help to 
carry on the work. The questions underlying physical and men- 
tal growth are of fundamental importance for hygiene aud educa- 
tion, and we hope the time may not be far distant when a work 
of this character can be undertaken. 



PtaUriparua minimua has a brown crown patch, while P. plum 
heiis has a lead-colored crown like the back. 

P. Uoydi has an ashy crown and black bars on sides of head. 
This is a southern bird, while the other two may be found aa far 
north as Oregon or Washington. 



SOME ODDITIES IN BIRDLIFE. 

BT C. W. SWALLOW, WILLSBUBGH, ORBOON. 

It is not my intention, in this article, to describe any new spe- 
cies that are unknown to ornithologists, but there are many 
nature-lovers that cannot identify the birds easily; with such, I 
hope these descriptions may help and create a stronger desire to 
know more of the birds. 

I will try to describe a few birds that are not as well known 
to the general observer as the robin, and which, by their rarity 
or peculiar habits, make them especially interesting to study. 

The first species I will notice is To wnsend's Solitaire {Myadestea 
townaendii). This is a rare bird to me. as I have never secured 
but one specimen. It may almost be called a hybrid between 
the thrushes and flycatchers, yet, by its color and flight, it some- 
what resembles the shrikes. These birds are not as large as the 
robin, being a more slim bird with longer tail. They measure in 
inches somewhat as follows: Length, 8.5; extent of wings, 18.5; 
wing, 4.5; tail, 4.25; tarsus, .76. Their bill is about one-half 
inch long and strongly resembles the flycatchers, being broad and 
flat and slightly toothed. Bill and feet are black; the back is 
brownish ash, or slaty; the breast is lighter, shading into light 
ash on thecrissum; top of head brownish black, lighter at base 
of bill; throat light ash ; a light ring about the eye; wings and 
tail brownish- black ; primary wing-feathers slightly edged with 
white and the secondary wing-feathers and outer tail-feathers 
quite extensively white-edged, the primaries and secondaries 
with a spot of yellow or tawoy, giving the wing the appearance 
of having a bold bar of this color at the point of primary coverts ; 
tail forked and slightly double- rounded. 

This seems to be the only species of the genus found in the 
United States. They are probably more common between the 
Rocky and the Cascade ranges ; but stragglers may be found west 
of the Cascades, even to the Pacific Coast; as I am informed by 
Mr. R. H. Lawrence that the species has been taken at Astoria. 
They are reported from New Mexico by A. W. Anthony in the 
Auk, Dr. Coues gives their range as north to British Columbia, 
stating that they build on or near the ground, laying bluish- white 
eggs, spotted with brown. 

The Busbtits {Psaltripams), although very small, dull-colored 
birds, are quite interesting and odd, as is also their nest, which 
is an ingeniously woven, pensile structure that may be found in 
bushes at the height of one^s head, or twenty feet or more up in 
trees. One that I found last spring was near the end of a long 
hemlock limb, about twenty feet from the creek over which it 
hung. It was securely fastened to the small, slender twigs in 
three places. It was about nine inches long and four and one- 
half in diameter, outside. It was well and thickly woven, of 
moss and cottony substance, being strong enough to hold a num- 
ber of pounds weight. The entrance was a small hole in one 
side near the top, and the bottom was well lined with feathers. 
They lay from six to nine small white eggs. These diminutive 
birds are only about four inches in length, with short, rounded 
wings less than two inches, and a narrow graduated tail some- 
what longer than the wing. They are of a slate color above, 
shading into ashy o» the under parts. They have no bright 
colors and are not crested. Bill and feet black. These lively 
little busybodies keep up a continuous twittering as they flit from 
twig to twig. There are but a few species found in the United 
States. 



A DEFINITION OF "SOLUTIONS."* 

BT C. E. LmKBABOEB, CBICAOO, ILL. 

Within recent years great progress has been made in our 
knowledge of solutions. This has been in main doe to the appli- 
cation of the laws established for gases to solutions. Solutions 
are intermediate between liquids and gases. The theory of gases 
has been well developed, and the next problem is to device a gen- 
eral theory of liquids. There are two ways of getting at the na- 
ture of liquids, — through the critical point and through solu- 
tions. Pellat ' has recently shown the need of precision in the 
definition of the critical point, and has deduced from a considera- 
tion of the iso-thermal curves of carbon dioxide determined by 
Andrews ' a definition at once concise and precise. It is my 
intention in this paper to subject to examination the existing 
definitions of solutions, and, if they \ie found inadequate or in- 
accurate, to propose another. Definitions, the preliminaries of 
science, are but landmarks of classification As scientific knowl- 
edge advances, the classifications and definitions change: they 
are provisional a^4 progressive. Until within a few years, our 
notions of the nature of solutions were so vague that it was not 
possible to insist upon precise definitions; but now that we 
have a theory of solutions that rivals the theory of gaaea in sim- 
plicity and even surpasses it in the accuracy of its experimental 
results, it is time that a suitable definition be adopted. 

Among the formal definitions of solutions (which are not very 
numerous) of acknowledged authorities, I will quote for the sake 
of comparison the following: — 

(a) *' Aufidsung heisst, wenn sich ein fester Korper roit einer 
Flfissigkeit (einem tropf bar-flfissigen Kdrper) so verbindet, daas er 
in dieser Verbindung flfissig wird. . . . Die Fldssigkeit nennt 
man dann das Ldsungamittel, der vorher feste Kdrper heiast auf- 
geldgt, und die neue Verbindung eine Aufldsung*^ (Berzelius, 
Lehrbucb der Chemie, I., 424, fifth edition). 

(b) ** The liquefaction of a solid or gaseous body by contact with 
a liquid, the solid or gas being diffused uniformly through the 
liquid and not separating when left at rest " (WattV Dictionary 
of Chemistry, article Solutions). 

(c) "Ldsungen sind homogene G^menge, welche man dorch 
mechanische Mittel nicht in ihre Bestandteile sondem kann^ 
(Ostwald, Lehrbuch der allgemeinen Chemie, I., 606). 

In these typical definitions there are three questions that re- 
quire examination: (1) What is the state of aggregation of solu- 
tions? (2) Is homogeneity necessarily a characteristic of solu- 
tions alone ? (8) What is to be understood by mechanical means, 
and is it true that solutions cannot be decomposed into their con- 
stituents by such means ? 

As to the first question, it is seen that the two first definitions 
regard a solution as liquid, which is, indeed, the common con- 
ception. Yet undoubtedly solids have the power of dissolving 
one another under certain conditions, so that a solution may be 
solid. * The expressions * ' solutions of gases in gases," of " liquids 
in gases.** and even of *' solids in gases " are quite general and 
used by good authorities. Thus the state of aggregation of solu- 
tions may be gaseous, liquid, or solid. (See, however, the defini- 
tion proposed below). 

But are there not homogeneous mixtures that are not solutions, 
no regard being had, however, to mixtures of powders, etc.? 
Every one knows what solutions of crystalloids, such as sugar or 

1 Bj solution Is undoratood In this paper the readT-msde mtxtore, no ref- 
erenoe bolog had to Its mode of formaUon; for the action of the solvent npon 
the subetance to be dissolved as weU as ttie product of the aotlott Is oommonly 
oaUed a *' solation." 

* De la Definition et de la Determination dn Point Critlqae, Jour, do Pliya. 
(9). L,S96. 

sPhU. Trans. II. 1809. 

« Yaal Hofl. Zeltscflirlft far physlkallsohe fihemle, &, m. 
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salt, are like, and that is perhaps the reason that so little atten- 
tion has been paid to the deODition of solutions; what every one 
has a clear idea of, hardly needs defining. But when we come 
to speak of solutions of colloids, diflSculties arise. It is not hard 
to distinguish true solutions of crystalloids, for they are charac- 
terized by the circumstance that for every temperature there is 
a fixed and constant ratio between the quantities of substance 
dissolved and solvent. But wlian we come to apply this criterion 
of solubility to colloid solutions, we find it insufllcient. Some 
maintain that such solutions are in reality nothing but suspen- 
sions or emulsions * ; and indeed this may be true in certain cases, 
for there exist as wide differences between colloids and colloids 
as between crystalloids and colloids. But the question at issue 
is. Can a suspension or emulsion remain perfectly homogenous 
for an indefinitely long time ? The question can be answered in 
the aflSrmative in the case of suspensions or emulsions in which 
the suspended or emulsified particles have Ae same density as 
the suspending or emulsifying liquid. This is an extreme case, 
it is true. Still it proves that there may be entirely homogeneous 
mixtures which are certainly not solutions. 

Again, it may be said that the surface tension between the ex- 
tremely small emulsified or suspended particles and the liquid 
may be so great that, in comparison with it, gravity vanishes. 
According to this, even if there existed a difference of density 
between the particles and the liquid the emulsion or suspension 
would remain as such indefinitely. Their exist then homo- 
geneous mixtures that may not be true solutions. 

Further, under certain conditions, a true solution may become 
heterogeneous. If one part of a solution be at a different tem- 
perature or pressure from another, diffusion will take place and 
the solution will cease to be homogeneous. 

With reference to the third question, probably all will agree in 
understanding by mechanical means, in this connection, filtration, 
subsidation, etc. In regard to subeidation. it has been shown 
above, that many emulsions and suspensions do not subside even 
after the lap^^ of a long time, so that this criterion fails in this 
respect. But le^us see if we cannot separate a solution into its 
constituents by means of filtration. Take a solution of casein in 
dilute sodium carbonate, for instance. This passes quite freely 
through ordinary filter-paper; but if the paper be converted into 
parchment paper, although the sodium carbonate still passes quite 
freely through its pores, the casein is retained. If now an amor- 
phous precipitate of ferrocjanide of copper be deposited in the 
parchment paper, even the salt is kept back, only the water being 
able to pass through the interstices of the precipitate. Thus by 
mechanical means a solution has been resolved into its component 
parts. 

We conclude, then, that the existing definitions of solutions are 
inadequate; it remains to propose another more in accordance 
with fact. 

Scientific definitions generally consist in the statement of cer- 
tain attributes that separate as by a boundary the thing to be 
defined from all other things. If, then, there exists some at- 
tribute of solutions which is ever present, and indeed character- 
izes them as such; if other attributes are but different modes of 
expressing this essential attribute, such an attribute can well 
serve to define solutions. An attribute that fulfils the above 
conditions is the osmotic pressure. A solution is accordingly a 
homogeneous mixture exerting an osmotic pressure. 

It is, of course, assumed that temperature and pressure are 
constant, el^e a solution might cease to be homogeneous. As 
osmotic pressure is a term applied only to mixtures in the liquid 
or solid state, it follows that *' gaseous solutions" do not exist. 
For a ** solution" of a gas in a gas, mixture is much the better 
term, and is indeed in common use; for a solution of a liquid in 
a gas, the proper word is still mixture, as well as for the rare 
case of the *' Rolution " of a solid in a gas. 

That osmotic pressure is the true criterion of solutions has 
strict scientific warrant. As soon as the conception of a pressure 
in solutions analogous to that in gases was gained, a great stride 
in advance was made. The most striking properties of solutions, 

■ See my p«per ** On the Nature of Ck>llol<l Solutions ^* In American Journal 
of Science for Mardi, 1808. 



diffasioQ. lowering of the freezing point, raising of the boiling 
f>oint, are directly due to osmotic pressure; hence if osmotic 
pressure be predicated of solutions, it is implicitly stated that 
they diffuse, boil at a higher and freeze at a lower temperature 
than the solvent. All other properties of solutions are also more 
or less directly referable to osmotic pressure. The definition 
proposed is, therefore, entirely adequate, sharply separating 
solutions from ail other mixtures. 



TEXAS GYPSUM FORMATION. 

BT DITKCAN H. CUMMINS, AUSTIN, TXXAS. 

Prominent among the strata composing the Permian formation 
in Texas, are the G.vpsum Beds, which, taken with those of the 
north-west, are the most extensive of any such formations in 
the world. The Texas beds extend over an area of upwards of six 
million acres. Extending from the north line of the State, south, 
to the line of the Texas and Pacific Railroad, the beds vary in 
thickness from that of a sheet of paper up to seventy-five feet. 
The east line of the deposit passes Sweetwater, on the line of 
the Texas and Pacific Railroad, in Nolan County. The west 
line passes about twenty miles east of the Staked Plains. The 
greatest thickness of these beds is about nineteen hundred 
feet. 

There are six forms of gypsum to be found in these beds, all 
contain the same chemical ingredients, but differ in their manner 
of crystallization: selenite, rose, massive, radiated, and fibrous 
gypsum, and alabaster. 

The selenite is a clear, transparent variety, and may be split 
into very thin slices. Excellent cabinet specimens of this variety 
may be found in the red clays near Quthrie, in King County. 

Rose gypsum is a foliated selenite, found only in one place in 
this belt, so far as has been reported, and that near Sweetwater, 
in Nolan County. The plates are fixed in the form of a rose and 
are so called by the people of that vicinity. 

Biassive gypsum is the principle form of which these beds are 
composed, this form occurs in beds of varying thickness at dif- 
ferent horizons, ranging in thickness from one inch to seventy- 
five feet throughout this belt. It is generally white in color, but 
often it possesses a blue or reddish cast. 

The radiated variety is usually round in figure, the lines of 
crystallization diverging from a common centre. This form 
possesses high specific gravity. 

Fibrous gypsum, or satin spar as it is sometimes called, occurs 
in white or slightly colored deposits throughout this belt. Very 
few of these seams exceed two inches in thickness, although there 
may be seen in the museum of the Texas Geological Survey 
blocks of this form, from Kent County, exceeding twelve inches 
in thickness. 

Alabaster occurs in many localities throughout the gypsum 
belt. Its beauty as a cabinet specimen is due to its color and 
translucent structure. It may be carved into many ornaments, 
and is capable of receiving a high polish. 

Besides these six distinctive forms, the gypseous marls and the 
heavy beds of gypsiferous sandRtones occur in great abundance 
throughout this area. Many of the above-mentioned forms have 
beautiful oombinations and weatherings. Noticeable among these 
are a puddingstone gypsum, a combination of blue and white 
massive gypsum, a striated form composed of alternating layers 
of red and white massive gypsum, and a form of alabaster ex- 
hibiting very peculiar weatherings, grooves being washed in many 
directions on its surface, also a beautiful cabinet specimen from 
King County, it being round nodules of alabaster or selenite with 
a heavy incrustation of carbonate of copper. 

On account of the scarcity of transportation, no uses are being 
made of these va<(t beds, which are unexcelled for use as fertiliz- 
ers, or the manufacture of plaster of Paris. 

In conclusion, to the scientist, Texas presents opportunities for 
study excelled by no place. Her geological and mineralogical 
products are subjects for discussion the world over, and no pret- 
tier field is open for investigation than the Texas gypsum forma- 
tion. 
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ON INTBROROWTHB OP HORNBLENDE' WITB AUOITE 
IN CRYSTALUNE ROCKS. * 



The question of the prioiary or eecondar; origin of hornblende 
in a namber of tjp«8 of eruptive and metainorphic rocks is one 
of the moat difficult to answer of any that are raised hy their 
Mud;, The number of varieties under ivhich the calcium mag- 
sesium iron silicates that ne call hornblende occurs, makes it a 
■omewhat difficult matter to correlate results. The term " Ural- 
ite," which Gustave Rose applied to a fibrous Iiornblende from the 
Urals, which was pseudomorpbic to horn blende, haa sometimes been 
loOBet/applied toanyvariet; of hornblende iTbich may be supposed 
lo ba'e this origin. Other observerB have distinguished ''coni- 
pact hornblende" from uralite. and have also carefully stated the 
cbaracter of the mineral's absorption. Uralite, ^vhen applied with 
IbeproperrestrictiouB, is alwayssn alteration product of pyroxene. 
It is a matter of the commonest occurrence to Qnd basic eruptive 
rocks, particularly diabase, in which the alteration of au^ite to 
this mineral can beclearly seen. As regards the compact variety, 
it has been described as secondary to augite b; Hawes,' Irving 
and Tan Hise,' arid Williams.* 

In the beautiful monograph on the " Eruptive Rocha of Electric 
Peak and Sepulchre Mouutaio, Yellowstone National Park," ' Fro- 
fesaof J. B. Iddings devotes considerable space to the description 
of very iotereating intergtowthe of augite and hornblende, both 
in diorites and glassy rocks. The author uses the opportunity to 
laiae a strong doubt aa to the secondary nature of compact horn- 
blende in thoae cases in which it has been described. Becauie of 




Ihe deservedly ivide reputation of Professor Iddings, his generali- 
sations regarding this point will be received with much cousidera- 
tioa. It has seemeii to the present writer that Mr. Iddings should 
have made meolion of earlier descriptions of intergrowths of these 
minerals where the primary nature of the hornblende has been as 
dearly demonstrated as ia the cases he describes. 

Parallel intergrowtha of augite and hornblende have been fre- 
quently observed in eruptive rocks. Teall,' Rohrbach,* myself,' 
and probably others have figured them. Rohrbach described in- 
tergrowths in a teschenite, from the Teufelsgrund, in which the 
hornblende has its own outlines and Is sharply outlintid from 
augite. Chemical analysis showed an essential difference in com- 
position between Ihe augite and horablende. I have described 
very similar growths in the augite diorite from Medford in Massa- 
i^nsetts. Here the hornblsnde is the brown vsrieiy and the 
angite the pink variety common in diabases. That the hornblende 
is primary is shown not only by its idiomorphic character, but 
also by ttie fact chat the augite k sometimes almost entirely altered 
to clorite. the hornblende remaining Fresh. Professor Iddings's 
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conclusions will doubtless go far toward correcting any tendrocj' 
to describe compact hornblende as secondary when the principal 
baois for it is the- analogy with uralite. as bis observation of an 
instance of hornblende altered to augite brings into the study of 
the relations of these minerals a new complication. 

I have recently observed some rather unusual intergrowtha of 
aueile and hornblende in a rock from the ' ' Cleveland Gold Hioe " 
in New Marlt>oro, Haas. The rock is largely composed of these 
minerals, but is slightly calcareous and is apparently a phase of 
crystalline limestone. Nearly all the crystals represent Inter- 
growths, the hornblende generally predominating and enclosing 
the augite, which is of irregular outline and oriented like the horn- 
blende. Prismatic sections show a wide divergence in the ex- 
tioction angles, and the hornblende is light-green and pleochroic, 
while the auicit« is almost colorless. The iatergrowth figured ia 
interesting because the augite in this instance completely sur- 
rounds the hornblenV; a structure that I think is rare, as I have 
not seen it described. The section ia nearly perpendicular to the 
e axis, since the cleavage angle in the augite was measured as 
89°-90'', and that of the hornblende as 128°. While sharply con- 
trasted by differences in (heir color and cleavage angle, the two 
minerals are more markedly distinct in polarized light. I have 
noticed other instances of Jntergrowths of these minerals within 
the same area, but this is the only one where hornblende was seen 
to be entirely enclosed by augite. 

An examination of the section figured will show how intricate 
is the intergrowth. Islands of augite are enclosed within the 
hornblende. A somewhat pronounced parting parallel to the 
clioo-pinacoid passes through both minerals. There seems to be 
considerable similarity between iatergrowtbs of these minerala 
and the quartz which is so often enclosed within the feldB[.ar of 
pegmatites. The hornblende, like the feldspar, is most frequently 
tbe enclosing mineral, and in tbe instance described by Rohrbach 
it is, like the feldspar, the more basic of the two minerals. 



OPTICAL ANOIjE and ANGULAR APERTURE. 

BT AL,rBED C. LAHC, MICBIOAH laNINO BOBOOL, HOOaHTON, HICB. 

The observation of the brill iautly-colored images which are 
given by various crystals, natural and artificial, in polarized light 
is of considerable diagnoBtic value. The apparent breadth be- 
tween the two branches of the hyperboU which may be seen in 
the image given by many biaxial substances, e.g. , white mica, is 
dependent upon the optical angle, — a constant characleri'<tlc of 
them. The relation between this breadih and the " optical angle 
in air" (2E| is usually found by noting the apparent breadth in 
Ihe case of a plate whose optical angle is somehow otherwise 
known [see Iddings's translation of Roaenbusch's " Hicroscopic 
Physiography," also Czapski in the Neues Jahrbuch fQr Hineralo- 
gie, etc., 1892, supplementary vol. vii.). 

I wish to describe briefiy the very simple method that I use for 
determining said relation, which also may he used to dttermine 
the angular aperture of tKe obgeetive. 

It works well In class, and ^le only reason why it has not long 
ago been adopted seems to be that the German microscopes on 
which the technique of the subject has been developed are not 
built to admit of it. But any microscope whose mirror- bar is 
graduated to measure the obliquity of the light will do. 

We will suppose, then, that we have such a microscope, that 
above and below our plate of mica we have nicols, below it a 
strong condensor, and above a Bhort-focus objective. 

We may use a camera and project the image with its hyperbola 
on paper, but we will suppose that instead of that we oae a Ber- 
trand lens, which slips into the tube between eye- piece and ob- 
jective, and with the former makes a compound microscope which 
magnlKee tbe image given by the objective alone. We will also 
use a micrometer eye-piece. To measure the distance between 
the hyperbola branches, the micrometer scale must mn diagorkally. 
After noting tbe position of the branches on the scale, turn It till 
il runs right and left, the same way that the mirror swings. 
Then, without altering the distanoes between Bertrand lens, ob- 
jective, and eye piece, lower the whole tube until tlw front of the 
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objective is down to the axis about which the mirror rotates. 
Use the plane side of your mirror, and reflect the ima^e of a dis- 
tant object, e g. , a dot on a window-pane, which must also be in 
the line of the axis of the mirror* s rotation^ into the field of view 
ao that the aforesaid dot will appear in the centre if the mirror is 
directly beneath. 

If all is properly adjusted, on moving the mirror-bar to and fro, 
the dot will always appear reflected from the centre of the mirror. 
The angle through which the mirror-bar must be swung, so that 
the image of the dot may be firat where the apex of one branch 
of the hyperbola was and then where the other apex was, will be 
the optical angle in air (2E). The angle, which may be swung 
from where the dot disappears on one side to where it disappears 
on the other, will give the angular aperture of the objective used. 



SUBDIVISIONS OF THE AZOIC ARCH^AN IN NORTHERN 

mCHIGAN. 

BY M. B. WADSWORTH, STATS OSOLOOIST, BOVOHTON, MICH. 

The work of the Michigan Geological Survey in 1890 made it 
clear that the Azoic system of the Lake Superior district of 
northern Michigan was composed of at least three unconformable 
formations. This conclusion was published by me early in 1891, 
in an article entitled '* A Sketch of the Geology of the Marquette 
and Keweenawan Districts," which was appended to a pamphlet 
called '* Lake Superior —Along the South Shore," New York, 1891. 
These general conclusions have been confirmed by the work of 
the two subsequent seasons, and two other unconformable forma- 
tions rendered probable, although not yet proved conclusively. 
A discussion of these points will subsequently be given in detail 
in the reports of the State geologist. 

The following are the formations as made out and named from 
prominent localities by the Michigan Survey, commencing with 
the oldest. There are given with this the formations as deter- 
mined by the United States Geological Survey, showing their 
supposed equivalency. 



Mlobigan Geological Survey* 


D. 8. Geological Survey. 


i 


Laurentlan (T) Period. 


Cascade Formation. 


Fundamental Ck>mplex. 


QQ 


Haronlan (T) Period. 


RepaUlc FormatioD. 
Meanard FormaHoD. 


Lower Marquette Series. 


& 


Miohlgan Period. 


Hdlyoke Formatloii. 
Negaanee Formatloii. 


Upper Marquette Series. 



POTATO SCAB. 



BT H. L. BOLLBT, FABOO, NO. DAKOTA. 

This disease of the potato- tuber need not longer mar the ap- 
pearance, quality, and economic value of the crop. The corro- 
sive sublimate treatment, recommended in Bulletin No. 4, of 
North Dakota Experiment Station, has had anothar year's trial, 
not only at this station but by potato-growers, and it has again 
proven effective in a degree beyond previous expectation. 
Though the damage done each year by this disease is so great 
and widespread in its occurrence, no plant-disease now success- 
fully combated is so easily prevented and at such a slight cost. 

As indicated in my work of pre vious seasons, it is again demon- 
strated this past season that the damage to the yield of the crop 
is very much in excess of that usually supposed. The disease at- 
tacks not only th^ tubers but the base of the vines also; the result 
is a shorter-li^ed vine, a greater number of potatoes set upon the 
vines than there would be under normal conditkme, and, third, 
much smaller tubers. The second of these statements, perhaps, 
needs some explanation. I have only one to offer, which I think 
to be about the correct one, i.e., the disease early attacks the 
young tubers as they set upon the vines, normal growth is 



checked, and the excess of vigor in the vines which is at its 
highest stage at this time finds expression in the formation of 
new tubers to the further detriment of those already set upon the 
stems. 

The results of this summer's work when averaged for all tests 
show an average gain of one-half pound per hill in favor of the 
treated seed tubers, and 99.33 per cent of total product void of 
disease; while uotreated seed in all cases gave a product in 
which less than one per cent undiseased tubers were found. 

The cost of treatment for a crop of two or three acres of pota> 
toes need not exceed fifty cents, aside from that of one or two 
days' extra labor. 

Details of the season's work will soon appear in bulletin form. 



The fourteenth edition of Franklin Leonard Pope's ''Modem 
Practice of the Electric Telegraph " has just appeared (D. Van 
Nostrand Company, 234 p., 8^, $1.50). This is a technical hand- 
book for electricians, managers, and operators, and contains 185 
illustrations. As this book has been a standard authority on 
telegraphy for almost a quarter of a century, it is unnecessary to 
say anything to those already familiar with it, except that it has 
been rewritten, enlarged, and brought to date. To others, it is 
sufficient to repeat that this is the fourteenth edition of a compre- 
hensive and handsomely illustrated work. 

— The Johns Hopkins University has published a large geologi- 
cal map of the vicinity of Baltimore, prepared by Professor G. H. 
Williams. It is an extension of a similar map prepared by Wil- 
liams and Darton and published by the U. S. Geological Survey 
some months ago ; but the coloring on the present issue departs 
from the color system adopted for the Survey maps; as if experi- 
mentally to try another device, better applicable to the region 
here included. The experiment is successful ; but it does not 
follow from this isolated instance that the color scheme of the 
Surrey should be changed in its uniform application to the great 
series of maps for which it was prepared. 

— The Geological Survey of Missouri, Arthur Winslow, director, 
has issued an atlas report on the Higginsville map-sheet, with 
two colored maps and several papes of text, chiefly concerning 
the coal measures of the region. The large form of the report 
avoids the difficulty of folding the maps, which constitute its 
chief feature; but the size of the atlas is inconveniently large for 
easy keeping in the library or on the desk. As a forerunner, 
however, of what we shall have to deal with when the publica- 
tion of similar atlases of maps and texts is begun by the U. S. 
Geological Survey, the Higginsville atlas gives us useful practice. 
The extension of such a series of reports to include the other map- 
sheets of Missouri will add greatly to our information about that 
Stote. 

— Professor F. A. Forel of Merges, Switzerland, has long been 
known as a careful investigator of the natural history of Lake 
Geneva, on whose borders he was born and bred. Several years 
ago he published a small pocket volume on the various features 
of the lake ; and now we receive from Rouge of Lausanne the 6rst 
of three volumes, entitled **Le L6man; Monographie Limnolo- 
gique." Judging the whole work by what now appears, as well 
as by the high standard of Forel's previous writings, it is not too 
much to say chat it will take an eminent place among scientific 
monographs, ranking with Favre's ** Alps of Savoy" and Helm's 
** Mechanism of Mountain-Making." The division of the present vol- 
ume which will excite most general interest is the serious discussion 
of the origin of the lake, from which Forel concludes that, of all 
suggestions, the one which ascribes the basin to the warping of a 
pre-existent valley is by far the most probable. The winds of the 
lake are fully described ; but in the excursions in connection with 
them into the theory of cyclones and anticyclones, the author 
evidently ventures into a field somewhat unfamiliar to him ; his 
suggestions on this subject not being made in view of all that is 
known about it. The second volume will include an account of 
the seiches, or oscillations, of which Forel has already written so 
much ; the third will discuss the biology of the lake and its human 
antiquities. An excellent map accompanies the first volume. 
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ON NATURAL AND ARTIFICIAL IMMUNITY. 

BT O. LOEW, MEMBER OF THE X7NIVERBITT OF MUNICH, FORMERLY 
MEMBER OF THE WHEELER EXPEDITIONB, WEST OF THE 100th 
MERIDIAN, OF THE U. 8. CORPS OF ENGINEERS. 

Since the beginning of the extensive bacteriological inveBtiga- 
tions of Pasteur, about twenty years ago, the new- bom science 
of bacteriology has developed to gigantic proportions, and, 
although this science is stil] in its youth and capable of an im- 
mense extension, it has become of an extraordinary importance 
and of universal interest. No other science can boast of such 
rapid development. Many investigators botanists, hygienists, 
physicians, and chemists, ha^e contributed their share to raise 
the science to an imposing figure. We name here above all: C. 
N&geli, R Koch, Rulolf Emmerich. Hans Buchner, M. Nencki, 
the Italians Tittoni and Cattani, the Americans Billings and 
Dixon/the Japanese Eitasato and Tsuboi, the Ent/lishman Han- 
kin, and the Germans HUppe, Scholl, and Baumgarten. 

It was Koch who invented excellent methods of isolating dif- 
ferent bacteria species and made us acquainted with the bacillus 
of tuberculosis and the comma-bacillus; Kitasato isolated for the 
first time the bacillus of influenza and of tetanus (lockjaw); 
Nencki, Krieger, HQppe, and Scholl isolated poisonous albumi- 
nous products of different t>acteria species. But it was essen- 
tially Professor Rudolf Emmerich of Munich,' whose everlasting 
merit it is to have taken the first successful steps for solving the 
mystery of natural and artificial immunity. 

We know now that nine-tenths of all diseases of man and ani- 
mals are due to certain bacteria species that either by the lungs 
or by the stomach enter the body, multiply in the blood, and 
yield poisonous secretions that finallj attack the nervous system 
and kill the body if no powerful reaction sets in that kills the bac- 
teria, while their poisonous secretions aie expelled by the body 
by oxidation or by the excreta. 

Now, this reaction against bacterial evil-doings is the most in- 
teresting and marvellous process in the science of bacteriology 
and medicine, a process that was surrounded by a deep mystery, 
and the more interesting as it became evident that an animal 
having passed through a certain infectious disease, had acquired 
a certain resistance for a ce rtaio period against the same cause 
of disease. Experiments of Pasteur had shown this to be the case 
in various diseases. This resistance gained by passing through 
an infectious disease is known by the name of artificial im- 
munity. 

There exists, however, also a natural immunity, that is, the re- 
sistance of certain animal species against certain kinds of bac- 
teria, without ever havino: passed through an infectious disease. 
For instance, rats and dogs are incapable of getting tuberculosis 

> Professor Emmericli Is the most succeasful student of the far-famed by- 
SiAnlst, Profeesor Dr. Max v. Pettenkofer of Munich. 



or swine plague (roth lauf), rats are incapable of anthrax, meal 
animals are inrapabie of typhoid fever and Asiatic cholera. 

It was Professor Emmerich who discovered first, in 1886, that 
the blood of an animal that had recovered from an infectious dis- 
ease can cure another animal from the same disease or even pre- 
vent the development of the same disease if subcutaneous injec- 
tions are made. He had proved, for the first time, that the bac- 
teria in question are killed rapidly in the bloo<l of an animal that 
had acquired immunity. He supposed, at that time, that there 
are formed certain albuminous coiubinations that act as poisona 
upon the barteria. Sometime afterwards. H. Buchner provtn] 
indeed that the fresh blood of various animals contains albumi- 
nous bodies detrimental tobacteriaand that the natural immunity 
in thus easily explained, while for the artificial immunity this 
was proved later by Emmerich. This was to many a remarkable 
surprise, for all albuminous substances had been heretofore con- 
sidered as the best nutrition for every living cell. 

But this surprise was not altogether justified, for two Ameri- 
cans, 8. Weir Mitchell and Edward Reichert, had demonstrated 
that the poison of the rattlesnake consists of two albuminous 
bodies, and a litMe later such poisonous combinations have beeD 
isolated from the seeds of Abraa preratoriua and of Ricinua com- 
munis. Now, if there existed albuminous bodies noxious for the 
higher animals and not for bacteria, there could not more be won- 
dered at, if albuminous bodies existed noxious to bacteria anJ 
not for animals. There exists, however, a third cla^s of albumi- 
nous substances (proteids) noxious to both animals and bacteria. 

Here must be mentioned, also, the theory of Metschnikoff in 
regard to the disappearance of bacteria in the blood of an infected 
animal. He had obe^^rved that the white blood-corpuscles or 
lymphatic cells devour living bacilli, for instance, the bacteria 
of anthrax, and he believed therefore, this to be the principal 
way to get rid of the enter(*d bacteria. This theory of the 
phazorytose, however, did not give sufficient explanation in 
several regards. 

The investigations of Professor Rudolf Emmerich have shovt n 
us that the albuminous bodies of the serum of dogs* blood, when 
precipitated by alcohol aod redissolved in water containing 4 
p. mille caustic soda had microbioide properties even then, if by 
the treatment with alcohol this property had been lost in conse- 
quence of a slight chemical change. This proved that a certain 
atomic constitution can be restituted by the very diluted solution 
of caustic soda. Not so easily changeable by alcohol is, how- 
ever, the albuminous body causing the artificial immunity, aa 
Emmerich has found, and while it is easy to cure with blood of 
artificially immunized animals, no one was able until now to ob- 
serve a cure by application of blood of naturally immune animals. 
One cannot immunize, for instance, with dog's blood against 
tuberculosis of man or with the blood of rabbits against typhoid 
fever. 

Professor Emmerich and Professor Tsuboi have investigated 
the blood of rabbits that were artificially immunized against 
swine-plague (roth laut). The serum of this blood was (after 
separation of the globulin) concentrated at 42° C. in vacuo, 
whereby an albuminous body of prosuinen touring properties wa» 
precipitated. The filtered liquid, however, gave upon precipita- 
tion tvith alcohol also a substance of the same curing qualities. 
This substance was washed with alcohol and ether and dried at a 
low temperature. This dry powder possessed all the curing prop- 
erties (»f the blood itself against swine- plague. Thus we have 
for the first time the curing substance (Heilsubstanz) in a dry stale,, 
although mixed yet with inactive albuminous substance. Thia 
is a fact of immense importance, the most important discovery in 
bacteriology relating to medicine. Emmerich and Tsuboi gave also 
a plausible theory in regard to the formation and the mode of ac- 
tion of this remarkable substance, as may be studied in their 
publication, '* Die Natur der Schutz und Heilsubstanz des Blu- 
tes,'* Wiesbaden, 1892. We hope to communicate later more of 
the investigations of Emmerich and Tsuboi. 

A few additional remarks may be permitted to the writer. 
The great admirable transatlantic republic, with its unrivalled 
wonderful development, i^ith its immense natural resources, and 
an unheard of libera lily and magnanimity and geoeroaicy of 
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prominent citizen?, as Senator Sanford, Johns Hopkins, Clarke, 
Lick, Cooper, etc. , ought also to take the development of bacterio- 
logical research in consideration. Should there not exist a sec- 
ond Lick, who will help revealing with microscopes mysteries of 
just as high interest and still more practical bearings, like the 
first Lick with his telescope helped to reveal mysteries of the 
heavens? Thus far Europe is ahead in such studies, but I know 
that the ambitious Americans want to excel all other nations in 
every respect. The United States is bound to become in every 
scientific branch the first country on earth. This is my firm 
conwction. 

SOME RELICS OF PRIMITIVE FASHIONS IN INDIA. 

BY MB. KSDABNATH BABU, COB. MXMB. ANTBB9P. 80CIXTY, BOMBAT. 

*' Thb ideal/* 5ays Theophile Oautier. ** torments even the rudest 
natures. The savage who tattoos his body, or plasters it with 
red or blue paint, who passed a fish- bone through his nostrils, is 
acting in obedience to a confused sense of beauty. lie seeks 
something beyond what actually is; guided by an obscure notion 
of art, he endeavors to perfect his type.^' Coquetry and neoterism 
are the peculiar characteri^tic8 of man. From the dawn of the 
Stone Age onwards man is known to have adorned himself with 
feathers, coral, shells, bone, wood, and stone ornaments; but the 
exact time when he commenced painting and tattooing his body 
and face is beyond the ken of history. 

Tattooing the body and the face is one of the fayorite, though 
painful, methods of adorning the body among sayages, more es- 
pecially among the Polynesian Islanders. This savage ornamen- 
tation of the k>ody has permeated many of the so-called civilized 
and semi-civilized people, such as the modern Hindoos, the Bur- 
mese, etc. There is no mention of this savage and rude art, to 
my knowledge, in any of the ancient Sanscrit works, where other 
methods of decorating and ornamenting the body in all times and 
on all occasions are put down in detail. This art, if it may be so 
called, i%as not known to the aborigines of India till a recent 
date, and it may, therefore, be surmised that the Hindoos bor- 
rowed the rude and savage art from some race or races outside of 
India. I strongly incline to believe that this practice came to 
India from the Malayan Archipelago through Burmah to eastern 
Bengal, and through southern India upwards to the whole northern 
part of India. 

The rude and savage custom of tattooing is still in yogue among 
almoet all classes of Hindoo females and in almoet all parts of 
India. The face, chest, and the arms are generally tattooed with 
yaried and fantastic designs. The remnant of the savage custom 
of painting the person is to be seen in the red paint oyer the fore- 
head, extending to the crown, among the married women of 
India. Both of these customs are rapidly waning with the refine- 
ment of the people. I do not see the same profusion, as I saw 
ten or twelve years ago, of tattoo-marks and red-ochre or red 
oxide of lead {sindur) oyer the forehead and crown among the 
women of Bepgal. The rapid stride of female education and 
the consequent refinement in SBSthetic taste are the causes of the 
decline of this rude and savage adornment; but the people of 
Behar, the North- Western Provinces, etc., still cling to these rem- 
nants of savagery. The up country women, besides tattooing 
their bodies and painting the head with red paint, bore the lower 
lobes of their ears, and insert big and heavy wooden cylindrical 
plugs, which almost sever the lobes from the ears. The plugs are 
sometimes as big as two inches in length with a diameter of an 
inch and a half, and as much as two ounces in weight. These 
heavy plugs pull down the lobes of the ears as far as the shoulders, 
and give the wearers a hideous look. The Marwaree women, be- 
sides tattooing their bodies and faces, ornament their upper in- 
cisors by drilling boles and plugging them with gold, and some- 
times with carvings or engravings. The latter ornamentation is 
usually in the form of two or more concentric rings. The women 
in the North- West Provinces, Behar, Bengal, and elsewhere some- 
times, color their teeth black with a kind of astringent tooth- 
powder, called miai or mar^n. Painting the feet with scarlet 
paint (cUakta) is preyalent among the Hindoo women from a re- 
mote age. The Mahomedan women, and the Hindoo women 



after them, paint the tips of their fingers and the palms with 
henna (Lawaonia alba) leaves. The Jains, on certain social cere- 
monies, paint their hands and feet with henna leaves. The up- 
country and Marwaree women wear their aaree8 and petticoats 
below the navel, and artificially cause the muscles of the belly to 
hang dowo loosely in a fold over their wearing apparel, thua 
causing an ugly appearance to the contour of the trunk. Some 
of the men also adopt this fashion, and destroy the natural beauty 
of the abdomen. 

The Burmese men tattoo their entire bodies from the legs up to 
the chest and shoulders with blue and red pigments, with designs of 
animals and dragons. The lower limbs from the waist down ta 
the ankles are tattooed in blue, while the parts above the waist 
are ornamented in red. These people tattoo their bodies as a mark 
of manhood, and ascribe special charms to every particular design. 
A Burmese priest or phoongie told me that men only are decked 
with tattoo- marks, the women do not mar their natural beauty 
with permanent pigments. The Burmese women look down with 
contempt upon men who fail to tattoo their persons, and would 
not marry a man who has not been tattooed. But the Mugs, both 
men and women, tattoo their bodies. 

The wings of butterfiies and wing-cases of beetles were, and 
are to some extent, in use as ornaments among the women of 
India. The wings of butterflies have now given place to artificial 
ones, made of mica sheetti and paints, which, however, bear the 
name of butterfiies or ticldies. The wing-cases of gaudy beetles 
are still in use in Bengal and elsewhere. The wing-cases of the 
Indian blister-fiy (locally known as Kdnch pdled, or glass insect)^ 
are generally used by women of Bengal. These wing-cases and 
tiddies are worn stuck upon the forehead, in the space between, 
the eyebrows, or a little above it. 



LETTERS TO THE EDITOR. 

0\ OorrewpondenU oir% Ttq^tstUd tob€<u brisf €u po§Hi>U, TTu wrtfr't f%awk^ 
it in ail oa«M rwpUr^ at proof of good faith. 

On r«gue«t in odtwinoa, one hundred eopU* of the number containing hi^ 
communication vHU befumiaked free to any correepondent. 

the editor uHU be glad to publith any qu^riee eonaonant with the ehariMeter 

of the Journal. 

» 

Notet on a Captive Pocket-Monse. 

In November, 1889, 1 found a pocket-mouse (Perognathusfattax} 
in one of my traps, aliye and unhurt, though torpid with cold, 
and took a fancy to keep it a captive to study its habits. It 
warmed slowly, and was some hours in regaining its usual state 
of activity. I have found individuals of other species and genera 
of this family (SaccomyidoB) chilled in traps, and it seems proba- 
ble that, while they can bear considerable cold if free to move 
about rapidly, if compelled to keep quiet, they speedily succumb- 
to cold. On this November morning the cold was sufficient U> 
produce but a slight rime on the grass. This pocket-mouse was 
not wild, but allowed handling freely from the first. It would 
walk up my sleeve, around my neck, and down the other arm,, 
and for a year or more would not try to jump to the fioor, but 
later it seemed to have lost the sense of depth, and now it will 
jump down after a little walking about, even if the fall is far 
enough to injure it. It has never tried to bite me, and will 
quietly bear stroking and carrying about in my hand, though it 
seems to be getting somewhat wilder. I put it in a wooden box 
of perhaps a cubic foot in capacity, and put in an inch or so in* 
depth of dry sand. For the first two years its habit was to dig 
and scratch in this sand each night, often making noise enough 
that I could hear it through my closed bed-room door, just outside 
of which the box was placed, but I never heard it scratching in 
daylight, and for some months I have not heard it in the night. 
It has not gnawed the wood as true mice would have done, and 
has not lifted the lid, which was kept closed by but its weight. 
If taken out of the box after dark and turned loose on the fioor 
of the sitting-room, it moves about actively a few minutes, usually 
by short, deliberate, rabbit-like jumps, but if frightened it leaps- 
two feet or more, as if shot off by a spring. After it has satisfieft 
its curiosity, it creeps into some dark place behind a piece or 
furniture. In daytime it hunts a dark place immediately^ if aU 



358 



SCIENCE. 



[Vol. XX. No. 516 



lowed to, and is easily caught, while after dark I must comer it 
to catch it. I have heard it make do vooal sound save a slight 
squeak if accidentally hurt. It appeared to be fully adult when 
•caught, but I have no other means of knowing how old it then 
waa. It now acts as if feeling the effects of age. At Brst I tried 
feeding it grain, seeds, and green food. It would eat no green 
food that I gave it and would not touch water. For two years I 
have given it only dry barley or dry wheat and no water. It 
seems to prefer the wjieat. It is a mystery to me how such an 
animal can live and thrive for years on dry grain without water 
or moisture in any form. Once or twice a year I empty its box 
and put in fresh, dry sand, and set the box in an angle in the hall 
where it is perfectly dry. I put nothing more in the box but dry 
grain and a little cotton to make a nest of, yet under these con- 
ditions it has lived three years. Many birds and animals do not 
drink water, or but rarely, but most such eat either green food, 
£oft insects, or freshly-killed flesh, from all of which sources some 
moisture is obtained. 

From where does my pocket-mouse get its moisture? Some 
seems necessary to make blood, replace water evaporated from 
the lungs and skin and other waste. F. Stephens. 

Santa Tsabel, CaL, Nor. S8. 



*t 



n 



«i 



t< 



*( 



Confusion in Weights and Measures. 

The interesting article in Science Nov. 25, on " weights and 
measures in England versus the decimal and metric system,*' re- 
calls to my mind the difficulties I once experienced in stating the 
value in grains of a U. S. gallon of water at 60^ F. A telegram 
was handed me one morning, requesting the above information, 
and I requested the messenger to wait until I had written a re- 
ply. Much to my astonishment, there existed the greatest con- 
fusion among the authorities upon this simple point, and it took 
me several months of investigation before I could write a satis- 
factory answer to the above telegram. Among the values noted 
were the following : — 

U. S. Pharmacopoeia, 1870, 58828.8863 grains. 

•* ** 1880, 583^9.6 

Miller^s Chemistry, 58317 8 

Am. Chemist, Vol. I., p. 818, 58819.8 

U. 8. Dispensatory (last edition), 53328.886 
01dberg*s Weights and Measures, 58835.218 
U. S. Treasury Department, 8.3312 pounds. 

The report on *' Weights and Measures," by the Secretary of 
the Treasury (Senate Doc., 1857), sajs: *^The gallon is a vessel 
containing 58372.2 grains (8.3889 pounds avoirdupois) of the 
standard pound of distilled water, at the temperature of maxi- 
mum density of water, the vessel being weighed in air in which 
the barometer is 30 inches, at 62'' F.*' 

In view of all this confusion I thought it best to calculate a 
value for myself, basing my work upon the weight of a cubic 
inch of water as given in Barnard's *' Metric System.'^ My re- 
sult was: *' The U. 8. gallon of distilled water at 60^ F., weighed 
in air at 60^ F., with barometer at 30 inches, weighs 

58834.94640743 grains. 
Referring to this result, Dr. Rice, Chairman of the Committee 
of Revision of the U. S. Pharmacopoeia, was good enough to say: 
'* Until further information is supplied, the value reported de- 
serves preference before all others. It seems, however, highly 
desirable that this whole question of standards and relation of 
weight to measure, be finally settled by law, and preliminary to 
this, by a new scientific investigation which might be most suit- 
ably conducted under the auspices of the National Academy of 
Sciences or some other representative scientific body." 

This IJ. S. gallon, of which we have been speaking, is, as is 
generally known, a survival of the old English wine gallon of 231 
-cubic inches, which has become disused in England since the Im- 
perial gallon was introduced in 1826. It is not generally known, 
however, that although dignified by an apparently *' standard '* 
title, the U. S. gallon has no statutory existence whatever. In 
this lack of formal recognition the gallon does not stand alone, 
for not one of our common weights and measures, with the sin- 
gle exception of the ** Troy " pound has any place upon the na- 



tional statute books. In 1678 an act was passed providing that 
''For the purpose of securing a due conformity in weight of the 
coins of the United States, the brass troy- pound weight procured 
by the Minister of the United States at London in the year 1827» 
for the use of the mint and now in the oustody of the mint at 
Philadelphia, shall be the standard troy pound of the mint of the 
United States, conformably to which the coinage thereof shall be 
regulated.'' Thus even the troy pound is seen to have no oflSoial 
recognition for general use, but only for the special purposes of 
the mint. 

It is curious in this connection to note that the metric system, 
as a whole, was legalized in this country by act of CK>ngp:es8 of 
July 28, 1866. The act reads: ** It shall be lawful throughout 
the United States of America to employ the weights and meas- 
ures of the metric system ; and no contract, or dealing, or plead- 
ing in any court shall be deemed invalid or liable to objection 
because the weights or measures expressed or referred to therein 
are weights or measures of the metric system." By act of Con- 
gress the Secretary of the Treasury was directed to furnish each 
State with ** one set of the standard weights and measures of the 
metric system." It is true that an act passed June 14, 1886, di- 
rected a distribution to be made to the several States of complete 
sets of **all the weights and measures adopted as standards,** 
reference being made to the weights and measures then and 
now in common use, but it will be found upon inquiry that the 
expression *' adopted as standards" refers to an action of the 
Treasury department made on the recommendation of Mr. Hasslef 
in 1882, and not to any action on the part of Congress. 

To quote from the report of the Secretary of the Treasury for 
1857:— 

** The actual standard of length of the United States is a brass 
scale of eighty-two inches in length, prepared by Troughton of 
London, and deposited in the Office of Weights and Measures. 
The temperature at which this scale is standard is 62^ F., and 
the yard-measure is between the 27th and 63d inches of the 
scale." 

** The gallon is a vesssel containing 58872.2 grains of the stand- 
ard pound of distilled water, at the temperature of maximum 
density of water, the vessel being weighed in air in which the 
barometer is 80 inches at 62" F.'* 

'*The standard of weight is the troy pound, copied by Captain 
Kater in 1827 from the imperial troy pound. The avoirdupois 
pound is derived from this; its weight being greater than that of 
the troy pound, in the proportion of 7,000 to 6,760." 

This troy pound was, as has been said, afterwards recognized 
by act of Congress, thus becoming distinguished from the other 
so-called *< standards." William P. Mason. 

Rensselaer Polytechnio Institute, Troy, N.T., Dea 18. 



Is There a Sense of Direction ? 

On the first of May last, my cam ping outfit started from Austin, 
Texas, bound for the northwestern part of the State. They went 
through the country, taking with them our camp dog, *'01d 
Rock," a common cur. 

Professor Cope of Philadelphia and myself joined the parly at 
Big Springs, two hundred and fifty miles from Austin. Our des- 
tination was the upper Red River and the Staked Plains. We 
travelled northward along the foot of the plains, sometimes with- 
out a road, for about one hundred and fifty miles. Thenoe we 
went west one hundred miles, and thence south across the high 
plateau of the Staked Plains one hundred miles. Thence we 
turned east, crossing our former route at Clarendon, continuing 
southeastward to Archer County, a distance of one hundred miles. 
We then went southwestward seventy-five miles, and then back 
eastward to Archer and Montague Counties. From there we 
turned southward to near Dallas, where I disbanded ray party, 
and started my outfit back to Austin, the last of October. We 
had been in the field six months. '<01d Rock'* had faithfully 
followed the wagon except at one time, when, his feet getting sore 
from travelling in the hot sand, he had been hauled for a few 
days. 

After the outfit started for Austin and when ml HilMorOt one 
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hundred and thirty miles from Austin, tbey lost the dog. We 
had trairelled, in a general way, around two sides of a triangle, 
and were now making ibe third when the dog got lost. A few 
days ago, one month from the time he got lost, the dog came 
back home, fat and foot-sore. 

Now it was utterly impossible for him to have taken the back 
track and to have returned home by the way we went out. How 
did he 6nd the way from Hillsboro to Austin, if be bad no sense 
of direction? for be had never been over a step of the way be- 
tween the two places. W. F. Cummims, 

Texas Oeologloal Survey, Aostln, Tezu, Dec. 8. 



The Need for Popular Scientific Instruction on Oriental 

Subjects. 

The prevailing fad for the uncanny and the remote, having 
passed beyond the stages of spiritifim and ** Korasban science " 
into those of Neo* Buddhism and ** theosophy," is rapidly taking 
shape as an eager curiosity for information regarding the religious 
and philosophical ideas, the literature and the customs of the far- 
east, coupled with a tendency to look there for a fuller light and 
a more perfect practical direction to life than the religion and 
science of Christendom can afford. They who look upon the 
cultivators of this taste as grossly astray from the path of reason 
and common sense must assign the source of the delusion to an 
ignorance of the real character of that Oriental civilization to 
whose meretricious fascinations they have succumbed. 

Thoee, on the other hand, who are more or less in sympathy 
with the orientalizing movement will, if perfectly sincere, retort 
that the contempt for Oriental ideas, or indifference to them, which 
exists in various degrees among the greater public, results from 
the prevalence of gross misconceptions regarding them, and a 
lack of familiarity with the literatures which express them and 
the social conditions in which they are practically realized. 

The two parties are agreed, therefore, that more light needs to 
be thrown upon the subject; that there is, in fact, a crying need 
among the people at large for accurate information on Oriental 
subjects. 

The same antithetical concord, if I may t)e permitted the ex- 
pression, exists between the defenders and opponents of the his- 
torical accuracy of the Hebrew Scriptures. Both urge the neces- 
sity of a wider diffusion of the results of recent Egyptological 
and Aflsyriological researches. 

The world U becoming so small since the apparition of steam 
and electricity, in their protean applications, that the thought and 
life of one portion of it can no longer be a matter of indifference 
to another, even the most remote; and a man can no longer be 
<K)n8idered cultured whose thought and sympathy are limited by 
the boundaries of a nation, the shores of a continent, or the 
formulaa of a cult. No religion, and no social conditions, can be 
considered otherwise than as anachronisms, which are unable or 
unwilling to bear an impartial comparison with all others of every 
coun ry and every age. 

And if a truly scientific conception of the history and needs and 
destiny of humanity be the great desideratum, it is clear at the 
first glance that it can never be attained until we cease to identify 
humanity with the little ethnic, or geographic or religious group 
to which we may chance to belong; and we can never cease to 
do this until we have become far more familiar than we at present 
are with those oldest and most powerful of civilizations which 
have their seat upon the Asiatic continent. 

For the student of anthropology there are other and special 
inducements for the fullest possible exploitation of the Oriental 
lands and peoples. They alone have a known history of a sufii- 
cient extent to be of any marked value in unravelling the numer- 
ous problems connected with the history of progress and the 
phenomena of retrogression. It is the East which has afforded, 
or must afford, the key to the chief enigmas of ethnology, of 
philology, of archaeology, and, above all, of A iero/ogy, or compar- 
ative religion. In India we can follow the trend of philosophical 
speculation, and the changes of religious thought and sentiment, 
either mternally elaborated or exteriorly impressed, for a period 



of not less than 3,300 years; the less intense and all-absorbing 
religion of the Turanians can be traced backward through more 
than six thousand years to the lowlands of Mesapotamia or the 
plateaus of the Altai ; and in relatively modern times we are per- 
mitted to witnef>s in the history of Buddhism the successive 
metamorphoses of a great cult in the course of its transmigrations 
from country to country, from continent to island, from lowland 
to upland, from the monkhood to the people, from the Aryan to 
the Turanian stock, from an agnostic or atheistic to a pantheistic, 
a dualistic, a monotheistic or a polytheistic form. 

The wonderful richness of this field for the student of the his- 
tory of religions would suggest that if a medium of popular in- 
struction in Oriental lore could be established, it might well af- 
ford expression at the same time to that fascinating and all- 
important science. 

A recognition of the needs, some of which I have here roughly 
outlined, has induced me to undertake the publication of a bi- 
monthly magazine, whose object will be an impartial presenta- 
tion, from every point of view, of all branches of Oriental science 
and every aspect of the comparative history of religions. I shall 
be glad to have the codperation of all who are at all interested in 
these subjects. Mek w in-Mabib Snsll. 

WashlngtOD, D.C., Office of the OrieDtal Beview, 8,U8 H Street, N. W. 



Algebraic Notation. 



Jx a communication to Nature, issue of Nov. 8, W. Cassie 
points out the advantages of a proposed new notation for indicat- 
ing algebraical operations. In addition to the oblique line for 
division (now in use in some English scientific works), another 
oblique line, from left to right downwards, is employed to denote 
an exponential operator. Thus the quantity which follows this 
sign is the exponent of that which precedes. In complex expres- 
sions the lines also perform a bracketing function. Besides these 
two marks the radical sign is used to denote evolution, and it is 
this which the writer deems inexpedient. 

In algebra the employment of both radical signs and fractional 
exponents adds unnecessary confusion to a subject rather difficult 
in itself. There is no good reason — except that both are in use— 
why both should be retained. The fractional exponent notation, 
of course, must be kept, since it serves for all cases; and there is 
certainly very little justification for setting apart a special sym- 
bol for indices whose numerators are unity. I tested all the radi- 
cal expressions g^ven in the letter referred to and found no diffi- 
culty in writing them in the fractional exponent notation. In- 
deed, the figure 1 in the numerator might be omitted, being 
understood. The symbol resulting suggests the radical sign itself, 
only that the quantity precedes and the exponent follows the sign. 
A notation which avoids all special spacing and various sizes of 
type, writing all expressions in ordinary letterpress has certainly 
a worthy aim, and it would be a pity to burden it with an unnec- 
essary symbol out of symmetry if not out of harmony with 
another. Joseph V. Colunb. 

Miami UnlverBlty, Oxford, O., Nov. 80. 



Electric Phenomena on Mountains. 

Two notes of great interest regarding this subject have ap- 
peared in this journal for Sept. 28 and Dec. 2. The phenomena 
of electric discharges from elevated points on the earth's surface 
were first noted, so far as 1 know, by a savant on the great pyra- 
mid in Egypt. As he stood on the pyramid with a bottle held at 
arm's length above his head, he heard the peculiar spitting and 
sputtering produced by the electricity passing from the bottle. 
The description by Mr. Stone is especially valuable, and shows 
the extreme importance of making careful observations. Close 
attention is being paid by the Weather Bureau to all manifesta- 
tions of this kind on Pike's Peak. It is my impression that the 
origin of the phenomenon is not an electric cloud passing over- 
head but a discharge from, or to, the earth under an electric strain 
or change of potential. A mountain summit forms a point for 
discbarge of electricity like a point on the conductor of an elec- 
tric machine. On Mt. Washin^n thia dSAfi.^AiS5iSfi^ ^:swQis»se&c% 
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continues all night. One frequently finds it impossible to sleep 
there though in the very best of health, and this is directly at- 
tributed to the electric discharge, this fact is noted by Mr. Stone. 
To my mind the most important line of iuyestigation is that 
regarding the connection between this discharge and the agglom- 
eration of vapor molecules into cloud particles. Experiments 
have already shown a most marked effect upon steam when an 
electric discharge is passed into it. On Mt. Washington there are 
dense clouds weeks at a time, while a mile or two from the sum- 
mit the sky may be perfectly clear. A most careful study of 
the phenomenon has shown that it could not be due to the rocks 
of the summit being cooler than the air, as thought by many, for 
the rocks were always warmer than the air except on nights 
when there were no clouds. Nor could the persistent cloud be 
due to the expansion and consequent cooling of air rushing up 
the side of the mountain for the peak is a sharp cone at the last 
500 feet and the cloud -hood extended on all sides to a mile or two. 
It would seem probable that a careful study with instruments of 
the phenomena of mountain electric discharges would shed a 
great deal of light on the exceedingly complex subject of clouds 
and rain formation about which we know nothing except that the 

ordinary theories need thorough revision. H. A. Hazen. 

Washington, D.C., Oea 10. 



A Multiple Key. — Preliminary Note. 

In psychological laboratories it is frequently desirable to make 
or break two or more electrical currents at the same instant. 

Ewald^s key solves this problem for the most simple case?, but 
a need for something more elaborate was felt. This led to the 
invention by Dr. Scripture and the construction in the work-shop 
of the Yale Psychological Laboratory of a multiple key which 
meets all present requirements. Ewald*8 key costs 20 marks ; this 
one, made by the laboratory mechanic, of unlacquered brass, 
without platinum contacts, was made at a cost of less than $10. 

It is arranged so that five currents can run through it. One, 
two, or three of these can be made and one broken at the same 
time. The other can either be made or broken at the same time 
or broken for an instant and then made again; or these makes 
and breaks can be adjusted so as to occur one after the other in 
any order. By reversing the key, it gives three breaks and two 
makes. 

An illustration of the use of the key can be taken from one of 
the problems in reaction time now being investigated. A single 
movement of the key first breaks the shimt of the tuning-fork 
circuit and starts the time-marker vibrating on the recording 
drum; an instant later, say, .08 of a second, it closes a telephone 
circuit running to the reactiog-room from the sound-room, thus 
producing the stimulus; it simultaneously breaks a current run- 
ning through the registering signal on the drum and a closed key 
in the reaction room. This current is automatically closed again 
within .02 of a second, and again broken by the reaction on the 
closed key. As soon as the reaction takes place, the key is re- 
leased and the tuning-fork curve Btopped before the drum has 
made a complete revolution, thus saving all motion of the marker 
during the experiment, as well as space on the spaoked paper. 
This not only saves much time, but also renders the records more 
legible and consequently more accurate. 

Charles B. Bliss. 

New Haven, Cono., Dec. 19. 



Excitement Over Glacial Theories. 

Probably I have as much reason to be thankful for the frank- 
ness of Mr. McOee*s letter in Science for Dec. 2, as for the cour- 
tesy of Dr. Brinton*8 previous review of my volume on ** Man 
and the Qlacial Period,'' for it doubtless gives expression to sen- 
timents held by many persons in private, and it is better that I 
should have occasion to explain the misapprehensions which 
evidently prevail in some quarters. I beg, therefore, the privi- 
lege of your space for a brief statement of some points. 

Mr. McQee refers to an apparent discrepancy between my ob- 
servations on the rate of movement of the Muir Glacier and those 
of Professor Reid. If be bad read Professor Beid's article care- 



fully he would have seen that the discrepancy is more apparent 
than real. Professor Reid distinctly states that there was a quar- 
ter of a mile or more of width in the glacier which he was un- 
able to reach with his stakes, and whose motion he therefore 
failed to measure, whereas by our method of taking angles di- 
rectly upon the ice-pinnacles we were able to measure the por- 
tions which were presumably moving most rapidly. 

As to my connection with the U. S. (Ecological Survey, the 
facts are that after I had, on the Pennsylvania Survey and at 
much private expense, mapped the glacial boundary from the 
Delaware River to Illinois, and published the results with con- 
siderable fulness, I was asked, in 1884, to complete the work to 
the Mississippi River for the U. S. Geological Survey and prepare 
a report on the whole line from there to the Allegheny Moun- 
tains. This I did, and the report was duly published in 1890. 
My formal connection with the Survey did not terminate until a 
month after the publication of my last book. I am not aware 
that any substantial error has been pointed out in my delineation 
of the southern border of the ice-sheet, which I was set to accom- 
plish (see The Dial for Dec. 16, 1892). 

The real point at issue relates to the question of the unity, or 
one might better say the ** continuity " of the glacial period, and 
the disturbance all arises over the fact that I have been led to 
interpret the facts in accordance with the theory of glacial con- 
tinuity, while Mr. McGee and some of his associates are com- 
mitted to the theory that there were two or more distinct epochs. 
It is sufficient for me here to say that my conclusions are based 
on a large amount of field-work, and are supported by a respect- 
able number of able geologists, and have recently been set forth 
at considerable length in an article in the November number of 
the Ameriean Journal of Science. In this I have not wholly disre- 
garded Mr. McGee's science of geomorphy though I have not 
called it by that name. 

Perhaps the best way for me to answer the charge of general 
ignorance will be to state in a few words the conception of the 
progress of events during the glacial period which I have been 
slowly led to entertain. 

During the most of the Tertiary period the lands were low 
tpwards the pole and a warm climate prevailed. Toward the 
close of the Tertiary a slow elevation of these northern lands was 
in progress until they stood, say, <5,000 feet higher than now. 
This is shown by the fiords which characterize t>oth sides of the 
continent from the latitude of Chesapeake Bay northward. 

This elevation of land was probably the predominant cause of 
the glacial period, for the ice- movement in North America radi- 
ated, not from the pole, but from Labrador and the region about 
Hudson Bay. This elevation was accompanied by a rapid deep- 
ening of the river channels over the area and the consequent ac- 
cumulation of detritus about their mouths. 

Ice finally accumulated nearly a mile deep over the area north 
of the linemarking the ** drift" and extending to New York City 
and Cincinnati. This accumulation of ice was coincident with, 
if not the cause of, a depression of the land in the more northern 
portions several hundred feet below its present level. 

The final melting of the ice proceeded with great rapidity, but 
with various halts and oscillations of the front. The period of 
oscillation of the glaciers in tbe Alps is something like half a 
century. The periods during tbe great ice age were probably 
much longer, but a few centuries seems ample to account for the 
longest. These oscillations are marked by what Professor Cook 
aptly called ''moraines of retrecessioo,'* of which there are 
twelve in Ohio. 

Applying the principles of Mr. McGee's science of geomorphy^ 
I explain the phenomena of slackened drainage which charac- 
terize the depoi'its along the extreme margin of the glaciated 
area as connected with the subsidence of the land increasing to 
the north, which marked the climax of the period, while the 
more vigorous signs of drainage action farther north are the 
natural results of the northerly re-elevation which went on syn- 
chronously with the unloading of the weight of the ice by melt- 
ing. It is in these later stages of the deposition of ground that 
we find the remains of palseolithic man. 

Whether this theory oi the progress of events is cocreot or not,. 
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it i^ based on wide observatioiis of facts and long reflection on 
the elements of the problem, in which I have had the assistance 
and support of many able geologists, and they are views which 
cannot wisely be dismissed without careful consideration of the 
arguments upon which they rest. The theory is not without its 
cliiBculties; neither is any other. Qeology is not an exact science. 
There is no infallible court of appeal for the settlement of theo- 
rips. Observers and students of the facts may widely differ for a 
long time in their conclusions without discredit to either party. 
I can only ask for freedom of opinion and freedom of utterance. 

G. Frkdkriok Wright. 

Oberlln, O. . 

Notice of the Occurrence of Nyctale Richardsoni, Richardson's 

Owl, in Nebraska. 

The occurrence in this region of Richardson's owl, Nyctale 
IHchardsoni, seems to be entirely established by the recent capture 
of one in Lincoln. This is a long distance below its southern 
limit, and its appearance is something of a surprise. 

However, Professor Lawrence Bruner, who has stuffed and 
mounted this rare owl, noticed one as a boy, twenty four years 
a^o. near Omaha. Ornithologistr* at the time questioned the ac- 
curacy of his observations, but this specimen confirms the proba- 
bility of his claim. 

The present specimen, which is the first a^^tually taken in the 
Slate, was captured on 88d Street, in the city of Lincoln, Dec. 12, 
and was brought alive to the State Museum. It lived but a short 
time, however, owing perhaps to injuries, or to the heat. The 
bird is an adult, in fine plumage. 

The unexpected appearance of this inhabitant of Arctic regions 
seems the more striking from the fact that the weather in Ne- 
braska thus far, barring one snow-storm, has been a mild, pro- 
tracted autumn rather than winter. Erwin H. Barbour. 

University of Nebraska, LlnooUi, I7et>., Dec. 14. 



Vagueness of Localisation in a Child. 

The following are illustrations of the vagueness of the localiza- 
tion of cutaneous sensations in children. The one referred to is 
16 months old. The morning after she had been vaccinated, and 
for a considerable time afterward, she was unable to tell on which 
arm the sensitive spot was situated, often looking at or touching 
the wrong one. On one occasion the child sat down with her 
back close to a grate-fire; as soon as the heat had penetrated the 
clothing, she began pulling at and striking her chest as though 
the sensation were there. M. Scripture. 

New Haven, Conn. 

Ballistic Galvanometer. 

Can any of your readers furnish me with complete references 
on the use of the ballistic galvanometer for measurements of 
time? E. W. Scripture. 

TaleUnUersity, New Haven, Conn. 
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The California Vine Disease. By Newton B. Pierce Bulletin 
No. 2. Division of Vegetable Pathology, U. 8. Dep*t. Agric. 
Washington, 1892. 222 p, pi. 25, charts 2. 

Beport on the Experiments made in 1891 in the Treatment of 
Plant Diseases. By B. T. Galloway. Bulletin No. 8. Di- 
vision of Vegetable Pathology, U. 8. Dep't. Agric. Wash- 
ington. 1892. 76 p pi. 8. 

Chrasses of the Pacific Slope, including Alaska and the Adjacent 
Islands, By Geo. Vaset. Bulletin No. 18. Division of 
Botany. U. 8. Dep't. Agric. Washington, 1892. 50 plates, 
with descriptions. 

These three publications which have followed one another 
rapidly from the Government printing office are of diverse char- 
acter. The first deals with the results of an inTestigation extend- 
ing over two years into the character of an obscure but virulent 
disease of vines in California; the second records the results of a 
series of experiments to prevent the ravages of several plant- 
diseases m the eastern portion of the country ; and the third gives 



descriptions and plates of fifty-two species of grasses found grow- 
ing on the Pacific coast of our country, including Alaska. 

The California vine disease seems to have first appeared in the 
vicinity of Anaheim, Orange County, in 1885, but it did not at- 
tract great attention until the following year, when it caused the 
death of a large number of vines. From this, its first appear- 
ance, it has spread over a wide section of the surrounding coun- 
try and has caused the death of many thousands of vines and en- 
tailed a loss of many thousands of dollars. Mr. Pierce, as the 
special agent of the Department of Agriculture, had spent two 
years in studying the subject when the present report was sub- 
mitted, in June, 1891, and since then has continued his investi- 
f^ations. The report is an exhaustive one in many respects, an 
unsatisfactory one in others. For example, while he has given 
a very full account of the rise and progress of the vine industry 
in California and Mexico, and has examined with great care the 
bearint^s of soil conditions and of meteorological phenomena on 
the disease, the remedy for the evil, orevensuf^gestions for pallia- 
tion of it, are meagre in the extreme. It might be said, it is 
true, that as the origin andcau^e of the dinease is still unknown, 
it U not possible to prescrihe a remedy. Everything that has so 
far been tried has given negative reitults. Numerous facts have 
been brought out by the investigation. Among them may be 
noted that drainage, irrigation, soil characters, rainfall, and tem- 
perature have had no effect in causing the disease. But that 
shade has in flome unknown manner the effect of retarding the 
progress of the malady. It has also been ascertained that the 
disease is not caused by certain species of fungi or by certain 
animal or insect parasites, and that it differs in several ways quite 
markedly from Chlorosis and Pouriiiore as these occur in Europe. 
Thecolored plates that are giv*'n illustrate very well the effects of 
the disease on the leaves and canes. 

The second of the titles above given is an account of experi- 
ments conducted in the vicinity of Washington and in New York 
State for the prevention of plant diseases. The^e experiments 
bear out the previous work of the department. They show that, 
in the treatment of black rot of the grape, Bordeaux mixture still 
takes the lead; and that half strength, i. e , 8 pounds of copper 
sulphate, 2 pounds of fresh lime, and 22 gallons of water, gives 
as good practical results as full strength. In the treatment of 
apple scab, Bordeaux mixture was also very effective, but not so 
much so as Paris green. This is a new fact inasmuch as this 
substance, while known to lie effective against insects, has not 
been generally supposed to be a fungicide. There was a higher 
percentage of first quality fruits and a less pf-rcentage of third 
quality as well as wormy fruits when this subtitance was used 
than any other. The experiments in New York were largely 
negative, since the amount of disease present was compara- 
tively slixht. The subjects treated were various kinds of niu'sery 
stock, and here afcain Bordeaux mixture gave as a whole the 
best results. Two plates showing: sprayed and unsprayed grapes 
bear testimony to the good effects of the treatment for black rot. 
The third title, *' Grasses of the Pacific Slope,** consists of illus- 
trations and descriptions of grasses growing in California. 
Oregon, Washington, and Alaska. Some of them are of value 
for forage, while- others are of scientific interest only. This is 
Part I. of the second volume of ** Illustrations of North Ameri- 
can Grasses,'* the first volume, also in two parts, having treated 
of the grasses of the south-west. The reports cannot fail to be of 
great interest and value to all students of botany. 

Joseph F. James. 

Comparative Architecture, By Babre Ferbee. The author, 
New York. 

Teob is a reprint of a paper read before the American Institute 
of Architects at its twenty-fifch annual meeting, at Boston, in 
October, 1891. II is handsomely printed in royal octavo, and 
covers fifteen pages in clear and pleasing type. In this discourse, 
the distinguished author applies to architecture the comparative 
method which has proved so fruitful in the study of language 
and of biology. "Comparative Architecture" takes *■ the facta 
of historical and descriptive architecture, and describes the com- 
parative progress made by all nations, and under all conditions.*' 
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It is thought tbat tbua " the' rich reaults obtained by the com- 
parative method in oatarat and haman acieucee justify the hope 
that not leM vaiaable returuB will be obtained " by this extension _ 
of the system. Architecture falls under the domain of law, and 
the Immense walls of the Asayriana and the ponderous arches of 
the Romans are the product, not of fancy, but of tbe condition 
of environment of their builders, Mr. Ferree believes with Free- 
man; "Deal worthily with the history of architecture and it is 
worthy to take its place alongside the history of law and of lan- 
guage." " Comparative architecture has to do with architecture 
as the product of the human mind, as the result of intellectual 
processes and reaioninga ; and each day these things enter more 
and more into the making of modem architecture." The paper 
is well worthy of tbe careful perusal of the architect whether 
professional or amateur. 

Energy and Vision. By S. P. Lanolby. Washington, Nat. 
Acad. IBp. 4°. 
Tms small volume contains, as is always expected of the pa- 
pers of the distinguished aatronomer and pby.iicist, very impor- 
tant rnatter. The work was first presented to the National 
Academy of Sciences at its April meeting in 1888. It relates to 
the differing optical effects produced by waves of tight of varying 
magnitude thouRh containing equal energy. Two lines of re- 
search are marked out: the one to ascertain the quantity of en- 
ergy in each ray; the other to measure the corresponding visual 
effect. In the firal the "bolometer" of Xiangley is used to 
measure ennrgy of various heat and light waves. Solar 'neasures 
constitute the second. The result gives the value of equal 
amounts of energy at different points in the apecttum as affecting 
the retina. It was at once found that enerjty itself ia not uni- 
formly distributed in the spectrum. The gauge of energy was 
taken aa the intensity of light required to read a table of logar- 
ithms; which method is thought more accurate than any of 
the usual photometric systems. It is found that the eye requires 



more time to regain its sensitiveness for violet light, after having 
been ezpO'^d to sunlight, than for any orher color. It is Mund 
tbat the eye can perceive liKhta varying in intensity in the pro- 
portion of I to 1,000. 000.000,000.000. The same amount of 
energy may produce 100, OOu timea as much effect in one portion 
of the spectrum as in anoihi-r. Work done in giving ihe to 
deepest red light amounts to about 0.002 erg per second 
Spans' Tablet and JUtmoranda for Engineert. By J. T HUR-'iT 
Eleventh edition. New York, Spon & Chamberlain 
Tms is a little pocket-edition of Hurat'a tablrs. and ia likely to 
prove, as indeed the issue of eleven erlitiunq ^bows to tie the fnct. 
a very useful miniature reference-boob. It is about ore and a 
half by two aad a half incbea. and 140 pages of carefully sekctf d 
tables and data, with a good index. It can be carrifd in the 
waistcoat-pocket. It is even smaller than the admirable little 
pocket-l>ook published by the American Iron Works of Jones, 
Laughlin, & Co., and b&t a fraction of the size of Hurst's lamer 
tables, of Molesworth, and other so-called pocket-books 



AMONG THE PUBLISHERS. 
— The tenth and concluding volume of the new e<lition of 
"Chambers's Encycloptedia " will be iasued hj J. B. Li|ipincott 
Co. in a few weeks. Mr, Stanley Lane-Piwie writes on Swift 
and Turkey ; Mr. F. T. Palgrave contributes the memoir of Tenny- 
son and tbat of Wordsworth, Mr. Richmonil Ritchie that on 
Thackeray. Sir W. Lawaun treats of Temperance. Mr K W. 
Lowe of the Theatre, Mrs. Besant of Theosophj, and Mr. G. 
Howell of Trades- Unions. Mr. Htimerton is the author of the 
biography of Titian and of Ibat of Turner, while Mr J. Gray 
writes on Van Dyck. The article on Anthony irollope is by his 
brother, the late Thomas A. Trollope. Mr. Vamhety writes on 
Turkestan, Professor Shater on tbe Geoloi'y of the United States, 
Professor J. Geikie on YoleanDes, Mr. Austin Uobson on Horace 
Walpole, Mr. Loftie on Westminster and Windsor, Mr. Fraser 



CALENDAR OF SOCIETIES. 

Biological Society, Washington. 

Dec. 17. — Principal topic of the evening, 
What should be the Scope nnd Object of a 
Biological Soiiiety? introduc(?d by Mr. B. E, 
Fernow. Communications: lister F.Ward, 
Frost Freaks of the Dittany; Erwin F, 
Smith, Notes on Peach Rosette; M. B. 
Waile, Destruction of Licbenson Pear Trees; 
D, G. Fairchild, Notes ou Apple and Pear 
Fusiclaitii. 

New York Academy of Sciences. 



New York Academy of Sciences. Biologi- 
cal Section. 
Dec, 13. — The following is a synopsis of 
tbe papera: On the Miocene Deposils of tbe 
White River, liy Dr. T. L. Wortman, These 
deposits were arranged in three groups, 
Lower, or Menodus, lieds; Middle, or Orco- 
don, beds; and Upper, or Protoceros, beds. 
The Protoceros beds were regarded aa in 
part contemporary with the John Day beds 
of Oregon. On the Ilco-Colic Junction of 
Procyon loior and Allied Arethoids, by G. 8. 
Huntinglou, The absence of caecum ia 
Procyon was noted as repeating the condi- 
tion found in Hyena aad the Ursidro, Tbe 
provision tor preventing return of contents 
of large inleatine appeara to consist in a 
series of constructions in the lermionl part 
of the ileum together witb increase in thi! 
circular muscular fibres in these situations 
as well OS at the ilco colic junction itself. 
There is a complete absence of an llco-colic 
valve. On the Origin of West Indian Bird 



Life, bv F. M. Chapman. Conr-lusions from 
study of bird (and luammal) life were (11 
distinctness geologically of Lesser from 
Greater Antilles; (3) independence of islands 
and mainland since the appearance of the 
present fauna; (3} original connection of 
Indea to Central America by way of Ja- 
maica, Central Amrrica at this time an 
archipelago created by patsi^age leading 
From PaclQc to Carribenn Sea; (4) tbe older 
fauna! forms of the Indes represent sur 
vivors of the insular Tertiary species; (5) 
the newer forms are immigrants and become 
differentiated under new conditions of liv- 
ing. H. F. O.sborn reported the discovery 
in the Miocene of South Dnkota of a homed 
Artiodactjl represented by mal<' and female 
skulls and complete fore and bindftet. The 
female skull is com paraii rely hornlepaand 
proves to be identical with ft'oloceras celer 
Marab. Tbe male skull exhibits no less 
than five protuberances upon each side, or 
ten altogether. Two of tliese upon the 
frontals and Mdea of the mDiillaries are 
very small; the parietal, supra-orbital, and 
masilliary protuberances are very promi- 
nent and hpd, apparently, a dermal cover- 
ioK. as in (be giraffe. There are (our toes 
in front and two behind, as in the early 
TragulidfB. The typea were found by Dr. 
T. L. Wortman, and are in the recent col- 
lections of the American Museum of Natu- 
ral History. 

Society of Natural Hiatoir. Boston. 

Dec. 31.— W. F. Ganong, Some New Ex- 
(wrimenls on the Absorption of Liqniils liv 
Aerial Parts of Planta; S, H. Scudder. Tbi- 
Abdominal Pouch of Butterflies al (be 
Genus Pamassius; W. B. Niles, Columnar 
Structure in Stratified Rock. 
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Rae on John Witkea, Dr, BucbsD od Wind, and Hr. Price HuKhes 
on Wesley. Cation Isaac Taylor contributeB the articlrs on Writ- 
ing and on York and Yorkshiie, and Cavendisfa that on Wbiet. 
Dr. Mills expounds Zend, and Hr. Q. SaintHbury criticises Zola. 
The flrst volume of the new edition waa ieflued in Maicb, 1888, so 
that the work has been completed Id less than Sre years — a very 
abort time indeed when its magnitude is considered. The " En- 
cyclopffidia" contains over thirty thousand articles, contributed 
by nearly one thoue.ind different writers, and includes among its 
contributors many of the chief authorities In various departments 
of knowledge, 

— " Questions and Answera about Electricity," a small volume 
of 100 pages {50 cents) from the press of the D. Van NoBtrand 
Company, is peculiar in some respects. It has four authors and 
one editor, and the latter, we fear, bas taken undue liberties with 
the manuscripts of the authors. In no other way can we account 
for the presence of such tvords as "ampage," " furtberest," 
"shellaced," etc.; and such statements as, when cells are con- 
nected in muliiple. the current can travel "only a few feet." 
Though intended specially for an)at«urs and students, we fear the 
book will prove more interesting to those " well up'' in the sub- 
ject. A glossary, by the editor, no doubt, adds to the originality 
of the work. 

— " The Sloyd System of Wond-worLing " is the title of a 350- 
page vnlucno from the pen of B. B. Hoffmann, A.B., superin- 
tendent or the Baron de Uirach trade- schools, and juat published 
by the American Book Co. (Price fl.) The book Rivps an ex- 
cellent account of the theory and practical application of the 
Naas system of manual training, which has already received con- 
siderable attention in the volumes of Science. The Hrst two chap- 
ters of the work give the cleaj^at and most comprehensive ex- 
position of the system we have seen; the third chapter (some 
things in which might better have been omitted for common- 
Bchool purposes) gives a history of the manual training idea; the 



final chapters give ai 
progress of the systei: 



accoiiDt of veriouB model series and of the 
in elementarj schools. 



— The D. Van Noetrand Company have just ptiblisbed " The 
Pmctical Mana^teinent of D> namoe and Motors," by Francis B. 
Crocker, professor of electrical ennineering In Columbia College, 
and Schuyler S. Wheeler. D.Sc. To the man in charge of an 
electric light or power plant ibis volume will prove invalusble, 
as it is the first hook, as far aa we know, devoted specially to 
tbeir requirements. It giveii simple and readily comprehended 
instructions in the practical use and management of dynamos 
and motors. The ilifferent eolijects are treated separately and in 
logical order, and are arrangeil so as to facilitate readj reference 
on any point on which information is desired. {%l.) 

— Metal Coloring and Bronzing" is the title of a new ISmo 
volume of 836 pages juat issued Irum the prens of Maccnillan A 
Co. (Price II.) The kmk in the result of experiments and in- 
vestigations carried on for eighteen months by Arthur H. Hiorns, 
principal of the metallursy and engiU'ering department of the 
Birmingham lEngland) municipal school; and Is. we believe, the 
first systematic treatise on metBl-coioTiug (more commonly 
knoH-n aa bronzing) that ban lieen published. The essential por- 
tion of the work is treated under three principal divisions, 
namely, chemical, electro-chemical, and mechanical meial color- 
ing, the flrst being gicen greater space on account of its greater 
importance. Tiie Introductory portion contains a brief account 
of the properties of the ordinary metals and their chemical rela- 
tions with regard to oiygi-n, sulphur, chlorine, etc.; and also 
deals with the chemical effects of ttie atmosphere on metals, the 
relation of metals to color, and chemical principles and changes. 
The rest of the vidumi; is devr>t"d mainly to the mechinical pro- 
cesses employed. Aj an aiithoriiy on metallurgy ibe author of 
this work is well known; and this, with the. fact that the book is 
the Brdt in its peculiar fleld, insures for it a secure place in tech- 
nical literature. 



Bifspepsk 



ma 



Dr. T. H. Andrews, Jefferson 
Medical College, Philadelphia, says of 

Horsford's Acid Phosphate. 

"A wonderful remedy which gave me 
most gratifying results in the worst 
forms of dyspepsia." 

It reaches various forms of 
Dyspepsia that no other medi 
cine seems to touch, assisting 
the weakened stomach, and 
making the process of diges- 
tion natural and easy. 

Descriptive pimphUt free on applicttlion to 
RumlDril t'iicnilral U'orka, I'roildFarc. B. I. 

Bewnre ol Substitutes atid ImiUtions. 

For sale by all Druggists. 



Exchanges 

ceorch*rBCtoi11.ilafHll>ri 
M N. D. C. Hoilg«. 874 Broad. 



Icrable redacKon 



—A RjisatraiQCter 

\. Youag, TliU I'nitruiDVDi 

out oHglnaiiv tTOO and bu 
'lU be Spewed of it ■ ood- 
Idrpiia DeparUnent of Phj's- 



En^nd. 



. NawKFk. 



CbemlscbeB Oetel] 



iglcil Df<pB[tni«nlot HaiDllDeULlTrnltT 

ilirals. In'eloEBDKe tnr Rnt-olui tonlla! 
irreaponaeooe to HBury L Oabonie, llam- 
rallf, Ha nil a*. Hton. 

if tbe Urricbte dot 



Jan. 1. IHTT, t. 



ilug fuur (ear* unbound, a 

ioolr'U Cbemlqup de Pari* 

„,. ... ..d. 1. IMM. bound In etKhta-M ......^ 

ir, Hatrai'llrDjamln. a«re of 0. ipplston a 

■toDd lil.. New York Oitf. 

For Mie — I.Bi'O bird, and 1«S maniinal aklnt, i 
re Brtt-claia and labelled WUb elrldttT rel 



Bulle 



Knuld be a guvd opporlunilT for ■ 
um, WlllBJa B. Treat, Bast Harr- 

ew Model IT. t^. Army RoevHal 
niBT^rl, al«o W inch nnd 1M-In«li 
■:NIIY C. WKlLs. i,M nr,a.i-Bj. 



WANTED.— Amertoan Journal of Conohology. 
BBTtn Tolumea. Partlee baviDg tbeae tor 
— '-will ploaiiB ttildreM the underBlgned. ----'-- 
„ ■-"-"..CouU' 



A°.^.' 



. Elliwonb CaJl.LouUvlUe.Kf . 
ORADUiTK BNOlNKKR^li) giT* iDatruetlon 

moR oonilruotloD FI»b fBMa' 
•od edllorlal work on eorlawr- 
■noei farnlahed C. &, fi., IW 

Tribunn Hnliaiiig. Nny York. 



A PO'-ITION I* deblrad Ip the 

Can >lH I itruct In other brmi 
nDialnal, ■* I am (Imply deelroi 



rrferablr 



w\ 



luallfled 1 

aged n (at preHDt'la 

-.. — * RvDlOKT and mlni-nlog;. pb jslea. ohem- 

c and metnLurKT. otc.. Ma. Cau provlda axoel- 
t niint'cn aud orrdentlala. Appljr, J. O.. 17 
i» 1 81., Rorhdale. Bniiiuid. 

t tweotii yeanj' 

wlib attFDt tba 
oeraU. orjataU, 



' aollolted 
tlortter, 
n\ P. O. 



The American Geologist for 1893. 

Ij of Iowa: l>B K. tV. I LitPoLt. Buchlel Collem^ JOBK Etbrhah, 

ohkfb'b Ttrseli. 'leol. HurolVahadalB O rLRicH.Mlnnaaota 
Tuiierelty at Wait Vir^nia: Psor. N. B. trinoBiUL. DDJTeiiltr 
U BO par rvar. Sample cuploii Ml t'cnlf. Addreai 

THE QEOLOGICAL PUSLISSUTO CO., XiiiseapoUi, Minu. 



3*4 



SCIENCE. 



[Vol. XX. No. 516 



GLOVES. 

DENT & FOWNES' 

Celebrated EagUsli 

ORIVINGANDWALKINGGLOVES 

Courvoisters' 

Finest Ladies' Snede & Kid Gloves. 
UMBRELLAS. 

steamer and Carriage 

LAP ROBES. 

CgiElnngn's Fii Cipus ud Gloies. 

iBtooSwaii c& t^l^ (St, 

NEW TORH. 



TO THOSE INTERESTED IN SCIENCE. 

[ScicQce (weeklr) establiahed in 1883, N. D. C. HODGES, 
874 Brmidwiv, Hew York City.] 



TIIlH of Somt Aitlclai PublUhad Id acienee (1 
J.n. I, ■>«•. 

Aborlilaal Kjrth Amorlcan Tei. 

ActlnUm. ' 

Aarlcultun, Bip«r1m*Dtal.BtataiDt. 

ADflnbotsp, Klu(, UiB lomb of. 

ADBlomr. Ths TsKbtni of, [o AdTaumd Hadloal 

I In Btooklrn- 

D Domestic FsbrloB. 



RACES AND PEOPLES. 

B7 DANIEL G. BRINTON, H.D. 



■alence ot 
—Aiiatic Quarterly. 
"Hia book Is na sicellant 



t>gj."—Tht MonM. 



eni Dr. BilntoD'a 'BkOH 
Rlnngn uid Mholsn. Wt 

It treau la tha ICngllah luigusKe.' 



lUant one. kud ve can heartUy 
itroduotorj maDual o( athDOl- 



1I and niiJt; iDtereatlDB work, whiob de. 
<B wldalf read and studied both In Europe 
ot."— Brighton (Eng.j ijerold. 



with grBst olsaraess, ao tb»t norbod; oao undei 

icrups Ten well Ihv eompleto oeld of bumanlty."- 
STie Sea York Tima. 

"Dr. Brlnton InTestablescleatiac iltustratloDB ani 
neunremFDU with an indeecribable cbirm ol oai 
ratloD. so tbat 'Bacea and FenpLea.' aTovedlr ■ rec 
ord of dlaaoTflred facta, fa Id raalft^ a atrouK atlm 
-ulul to Ibe Imagliwtlon."— Pbiladelpbla Publi 

" The work la indlapeiuable to the atadent wbo re 
4ialrea »a IntelliReat gaide to • ooaraa of ethno 
Xraphlo ntiing. —Phlladtlphia Tima. 

Price, postpaid, •l.TS, 

THE AMERICAN RACE. 

By DANIEL G. BRINTON, H.D. 






Qeotm 



" Dr. Daiiii>I Q. Sdatonwrlteauthe ackaowtedged 
uithoritT of the iubieet."—miadelpMa Preu. 

" The work vlll be of genuine Taloe to all who 
irlah to know the Bubetance ot what baa bees found 
4at abaat the ladlgeooua Amerloana."— Aaliin. 

"A muterlT dlaeoaalon, and an example ot tha 
anoiWMfal education ot the powera ot obaeiTatlon." 
"I^Uadtlphia l/edotT. 

Price, poalpald, 99. 

1. D. C. HODGES, 874 Broadiv, I. T. 



Qlale, American and Nomenclature. 
a, A Few Charaoterlallca of Ihe ATlao. 
oeoopldB anit CereopldB. 



Deaf, Higher EducailOD 

Dlunonda In Meceoritsa. 

Dl pbtherU, Toi- Al bumln . 

Drnamlca. Fundamental Hrpotheaea ot. 

Electrical Eogloeer. The Tecbuical Eduoatlon ot. 

Saklmo IDrowIng 8ilck>. 

Btrmologr of two Iroqaolui Compound Slema. 

B}»-HabiU. 

Biea, Belailoneor tbe Hotor HusolMot, loCartala 

>aalal Bipreaalona. 
PamllT Tralu, PeralauiDcr ot. 
PisbeA. Tbe Dlatrlbutlon ot. 
Fnalla, Hotlca o( Naw Oliaatic 
Four-fold Space, Poaslblllir of a BeaIliatlo& oL 
Oema. Artlfldal, DetsotlOQ ot. 
Uledal PbanomSDa l'> NortbeuUni Mew Tork. 
Oraaaea, HomopCar*. In] urlooa to. 
OreM Lakea. Urlglo ol the Baalna of. 
-* Healing, DlTlDa. ' 
Hrmlpuir na Month, Structure ot the. 
Holmaan. Auguat WUbelm von. 
Hrpnotli-m among Ibe Lower AdIdibU. 
Brpuotiam. Traumailo. 
Indian oouupailon ol Mew Tork. 
iDf anil UoTemaota. 

InlluaDia. Lat«at Details Oanoamlnf the Garma of. 
Inaacta In lv>pular Drewl in New Ueiloo. 
iQTentlODa In Foreign Coaatrlea, How to Protect. 
iDTenioiB and Manulaclaren AaaoalaOoii. 
Iowa Aoademj or Sdeacea. 
Jargon, Tbe Chinook. 
JanoldB: Notea oo Local. 
Seller. Helei 



LaborKtorr Training, 

Lewla H. Canlli, Work on the Qladal Phenomeiia. 

Llgbtul Dg.Hew Heibod ot Proleottng BuUdlnga trom. 

Lion Breed |D|. 

Lieea]ou'aCurTea,Apparatiutor(beProdnaCloii ot. 

Halaa Plant. Growth and Cbamloal Compoaltl<Mi al. 

MaiB Codl<-ee. a K>r lo tbe Mraterr of. 

Medicine, Preparatloh tor (ha Stodr cX. 

Miueral Diaoorarlee, WaabUvtoib 

Haeeame, Tha Support ot. 

Pftleoque Tablet, a Brief Study ot. 

Patent OOce Building, The. 

PbTsa Ueterostropba Bay, Notea on the PertUIIr of. 

Plot'B Houee, A. 

Pocket Gopher. Attempted Eiiarmlnatlon ot 

Polariecopea. Direct Rellactlbg. 

PBTchnloglcol LaboratoTT at Toronto. 

Paicholagical TralDlns. The Need of. 

[■erlla, ihe Peai^Tree. 

RalQ-KaklDg. 

RtoB-Culiure la Japan, Hezloo and tha Dnlled 

Rlvere, ETnlulion ot (ba Loup, in Nebraoka. 
Rcieatiac AUIaoce, Tbe. 

"'-' --id Croialopbc^na, 

rapbT. Notaa on. 
. _ BW.Io Auriga. 
Jtorace ot Slorm- Waters on the Great Plains. 
TeaoblnB ol Sclenoe. 

Tl<er,A new Sabre-Toothad, from Kansas. 
Timber Trees of West Virginia. 
Trachr* rA Insecta. Structure of. 
~ ' Valuable Biperiments In. 



Wliid.Storms and Treea. 

WInea, The Bopblatlcated French. 

Zoologr In the Pnbllo SohoolB ot Waahlagton, D. C 

Some of tha CoDtrlbatara to Bdtnet Slnca Jan. 

I, il»>. 
AaroD, Bngane H., Phlladelpbla, P& 



, Bngane H., Phlladelpbii 
Barrlaoii, FtOladtipNla, L _ 

MO,AU>artB.,NawXnlctCT. 

BallST, L. B., OoTBall DnlrenltT, ftto( 
BaMwIn, J. Muk, DnlTanllr of iW»i 



Ball, v., C. a, LL.D., F.ILS., Dubllu, Iraland. 

Bwnea, cbarlea Held, Uadlaon, Wis. 

Baur, G., Clark nnWanltr. Woroeatar, Maaa. 

Bea], W. J^ Agrlcnliural College. Mtch. 

Seals, A. H., Silled gerUle, Ga. 

Beauchamp, W, U., BaldwInarUle. N.T. 

Ball, Aleiaader Graham, W ashlaguui, D. C. 

Boa*. Frana, Clark CQlreraltir, Woroaater, Maaa. 

Boiler, B. L., Fargo, No. Dak. 

BoUea. Frank, Cambridge, Mass. 

Bosiwloh, Arthur E., Momclalr, N J. 

Bradlejr.MUton.BprlngBeld, Xass. 

BrIuioD, D. U., PhllBdelphla, Pa. 

Call, E, Bllawurtb. Dea Moines, la. 

Chandler, H., BuHalo, N.T. 

Cuinalock[Tbeo. B., Tucboh, Artsona. 

Conn, H, W., Mlddleiown, tVmn. 

Coullar, John M., lodlaua Ualiersltr. 

OrsflD, F. W., CoJorado Springs. Col. 

CresBon, HUbomeT., Philadelphia, P*. 

DbtIs. W. M., Harrard College, uambrldse, Maaa. 

DImmock. aeorge, Canable Lake, N.U. 

DliOB, Edward T., Cambridge. Boglaud. 

FarrlngtoD, E. R.. Agrla. Btntloa, Champaign, IlL 

Ferree,BBrr, be* York Cltr. 

FeaaaDden. Keglnald A., LBiaTelt^ Ind. 

Flexner, Simon, Johns Hop klua, Baltimore, Hd. 

Foabar, P. Mai, RochBaler, N.Y. 

QalJandat, E. M., Kendall Green, Wasblngloo, D.O. 

Oarman, S., Mas. Comp. Zoid,, Camhrlue, Maaa 

Olbba, HoTTta, Kalamasoo, Mloh. 

Golden, Kaiharlae B.. Agrlo. College. LataTelM, Inil. 

Grinnell, George B., New York Clir. 

Hale, Edwin M., Cb(sB«o, lU. 

Bale, George B., Boalon, Maaa. 

Bale, Horatio, Clinton, Ontario, Canada. 

Ball, T. Proctor, Clark Unlrer^lf , Wotoeslar, Uwa. 

"-' — ' ^non On Batg. OoU , New Bninawl^ IM. 



Baworth, Braamna, Oskaloosa, Iowa. 
Ear, O. P^ Ir*lnct~ '^' 
Harnas^enirW. 
Baien, H. A., Wea 
Hewitt, J. N. B.. 



Wasbluton, D.a 



ireao, Wasblnftoi 
1 ot BttiaoL, Was 



Bleks, L. E., LlnoolD, Neb. 

HUl, i. J., Cblcaco, 111. 

Bill, Geo. A., Kbt^ ObaerralOTT, Washiagtoii, D.C. 

Hltahaoak,Rom)D, Waablngton, D.O. 

Bcdmaa, B. L. Cblcago. IlL 

Hosklns, L. U., Madison, Wis. 

HobOiklsB. Jad.. SUunton, Va. 

Houston, Bdwlo J., Phlladelpbla, Pa. 

Howe. Jaa, Lewis, LoulsTllle, Kr. 

Hubbard ^Gardiner O , Washington, D.C 



Jaokaon, Dugald C, Hadiaon, 

James, Joseph P.. Agrlc. DepC. Waabiagton, D, 

Johnson, Roger B.Miami Coin ■ " 

Keaue, A. H., London, England. 
Rellennan.Mi- "" * ■-^■— ■ 



rersllr, Oxford, O. 



Relierman, Mrs. W. A„ Cojumbas, O. 

Kellloott, D. S., State DnlTeraltj. Columboe, O. 

Kellogg, a B., PtaltBburgb. N. X. 

Lintner, J. A., Albany, N. T, 

Loeb, Morria, Nsw York Cllr. 

Mabrrr, Charles P.. CleTeland, Ohio. 

Macloekie, Q.. Prlooeion, N.J. 

HcCsrihr. Gerald. Agric Hiailon, Raleigh. K. C. 

HacDonald, Arlbur, Waahiogton. D.C. 

MacGregor, J. C. Halltai, Nova Bootla. 

MacHilcble, Darld, Eaater Logle, Ferthahlra, Scot- 



Harahall, D, T.. Meluc 



<a P., Morgastown, Wll 



, ,.._ liural Colleg,, ,.___ 

pammel, L. B., AgHcuItnral Statloa. Amea, Iowa. 

Fillabun, J. B^bmilh Collsfre, Nonhamptoo, Ham. 

Potaat. W. L., Wake Forrat. N. C, 

Pr«ble, Jr.. W. P., New York CHt. 

Praaoott, Albert B., Ann Arbor, lUob. 

RIlMT, C. v., WashbgtoD, D, C, 

Bolnier, W. B.. Lexington, Vs. 

Bautord. Edmund C. Clark Univ., Worcester, HaM. 

Scriplure, B. W.. Clark UnlTeraltr. Woroaalsr, Hasa. 

beler, Dr, Ed., Barlin. Oermanr. 

8hufeldt,lt. W., Washington, D.C 

Blade, D.D,. Museum Comp. ZooL. Cambridge, Bat*. 

Smiib, John B.. RutgBis Coa, New Brtinawiek, N. J. 

Soulhwick, Edmund B., New York Citr. 

~ ■' f York Citr. 
SISTenBOn. S. Y., Philadelphia. Pa. 
Stone. G. H., Colorado Springs, CoL 
Taylor. laaac, Setiringlon, Buglsnd. 
Tbomas, Crrus, Wsshlngion. D. C. 
Tbnraton, H. H., Cornell iTnlTersitr, Ithaca, K.T, 
Todd, J. B.. Tabor^owa. 

True. Frederick W., Nat. Hua,, Wasbtnxtoa, D.a 
Turner, a H., Univ. of Clndnnatl, ClndioBML O. 
Wake, C,8cahUand, Chlcaao, lU 
Ward, H. DoC Harrard Difl*^ Ow 
Ward, Btanler M.. Bcranioa, Pa. 
"ardsTjlobenB., Howard irnlT.,WMiaaftobIU 

'alch, Wm. B., Johns Hopklw, BdUBtraTHL 
Wsst, Osrald IL, Olwrk OnAwnttr. WonMMr. Hmi 
WMtmao, C. a, OlMk DBtrsnMr, Watai— r. Mam 

— "" — " — ■" 'ni'mriftT niMiBigi.n 



SCIENCE 



NEW YORK, DECEMBER 80, 1892. 



VANDALISM AMONG THE ANTIQUITIES OF YUCATAN 

AND CENTRAL AMERICA. 

BY M. H. SAVILLE, ASSISTANT IN PEABODY MUSEUM, HABVARD UNIV., 

CAMBRIDGE^ MASS. 

The ancient buildings and sculptures of Yucatan and Central 
America have within a few years been much damaged and dis- 
figured by the indifference of the natives of those countries, and 
by the vanity of travellers, some of them unfortunately Ameri- 
can, who paint their names in large characters on the sides of 
the buildings and carve them on the sculptures. 

Briefly, I will enumerate a few instances that have come under 
my personal observation. 

The magnificent ** House of the Governor" in Uxmal, probably 
the grandest building now standing in Yucatan, is almost covered 
with names on the front and on the cemented walls inside. These 
names are painted in black, blue, and red, and the letters are in 
some eases twelve inches high, and here are to be seen the names 
of men who are widely known in the scientific world. The 
** House of the Dwarfs" in the same city has suffered in a like 
manner. Many of the sculptures which have fallen from the 
buildings in Uimal have been wilfully broken, and I noticed 
particularly that two of the beautifully carved turtles from the 
'* House of the Turtles" had l>een broken apparently by a ma- 
chete. 

The large face figured by Stephens in '' Incidents of Travel in 
Yucatan," Vol. U., p. 484, is in a mound in the backyard of a 
shop in Izamal. This has been almost destroyed. The whole of 
the face between the eyes and the lower part of the chin is gone, 
and I was told that the stones thus obtained were used in repair- 
ing a fence. On the other side of this mound is the bas-relief in 
stucco discovered by Chamey, and this is slowly crumbling 
away. The steps leading up to the top of the Great Pyramid 
are being thrown down ; and many mounds in Yucatan are being 
destroyed at the present time to furnish building material. In 
fact, if a bee's nest should be found in one of the old buildings, 
the Indians would tear down part of the structure to get at the 
honey. 

In Copan, when the !Peabody Museum Honduras Expedition 
compared the condition of the '* Idols " to-day, with the photo- 
graphs taken by Mr. A. P. Maudslay seven years ago, it was 
found that during that time some of the very finest sculptures had 
been disfigured by blows from machetes and other instruments. 
The Stela given as a frontispiece In Stephens's '^Incidents of Travel 
in Central America," Vol. I., has been much marred by some one 
who has broken off several ornaments and a beautiful medalion 
face from the northern side. One of the faces and several noses 
have been broken off from the sitting figures on the altar figured 
by Stephens in the same volume, opposite page 142. On some of 
the idols and altars names have been carved, notably on the back 
of the Stela figured opposite page 158 in Stephens, and a large 
fragment has been broken from the same Stela. While excavat- 
ing in one of the chambers of the Main Structure we uncovered a 
beautiful hieroglyphic step, but before we had time to secure a 
photograph of it, some visitor improved the opportunity while no 
one was about to break off one of the letters. 

In Quirigua a small statue, discovered by Maudslay and re- 
moved by him to a small house near the rancho of Quirigua, had 
the bead and one of the arms broken from it during the interval 
between two visits. This statue was of the highest importance, 
as it very much resembled the celebrated ''Chaac-mol " now in 
the Mexican Museum, but discovered by Le Plongeon at Chichen 



Itza. Ooe of the Stelaa at Quirigua has had a name carved on it 
quite recently; but the sculptures of this place are in a much 
better state of preservation than those of Copan owing to their 
being at some distance from the road, and being covered with a 
dense tropical growth; while those of Copan are within a mile of 
the village, and there was formerly a road over the Plaza Grande 
and among the idols. The burning of the bush, to clear the land 
for milpbas, has also injured many of the sculptures owing to the 
cracking of the stones by the heat. 

While in Nicaragua I learned that the sculptures on the Island 
of Zapatero in Lake Nicaragua have within a few years been 
much broken and disfigured. These were described by Squier in 
*' Nicaragua, Its People, Scenery, Monuments, etc.," Vol. II. 

As the governments of Mexico and the Central American re- 
publics are making little or no effort to preserve or care for the 
antiquities within their boundaries, it remains for the United 
States to do something to preserve these vanishing memorials of 
the past. The initiative has been taken by the Peabody Museum, 
Cambridge, which has been granted, for ten years, the care of 
the antiquities of Honduras A wall has been built enclosing 
the principal remains in Copan, and a keeper been placed in 
charge with strict orders to allow nothing to be destroyed or car- 
ried away. Thus a strong effort is being made by the Peabody 
Museum to protect the wonderful carvings in stone of the ancient 
city of Copan. 

ANCIENT JAPANESE CLOCKS. 

BT FRANK n. 8KBKL, AM., UD., NEW YORK. 

The ancient Japanese, in common with most Oriental nations, 
measured time by the position of the sun. Their day commenced 
and ended with sunrise. As Japan lies between the thirtieth and 
the forty-fifth parallels of latitude, the days and nights vary con- 
siderably in length during the year. To fulfil the conditions of 
their notation a timepiece must divide into equal parts the periods 
of daylight and the periods of darkness. To construct a time- 
piece which will perform this erratic division of time is a me- 
chanical problem of no mean order. This, the ancient Japanese 
have accomplished in several very ingenious ways. 

Their clocks may be roughly divided into two general classes: — 

1. Those with a constant rate, in which the changing length of 
the hours is indicated by the spacing of the numerals, which are 
engraved on movable pieces of metal. 

2. Those with a varying rate, having the numerals equally 
spaced, the length of the hour being regulated by the rate of the 
clock. 

Under the first division there are two types, namely, clocks 
with rectilinear dials, and clocks with circular dials. Clocks of 
the former type are driven by a weight or a spring. Those of 
the second type by weight only. The power is transmitted by a 
cord or chain to which, in clocks with rectilinear dials, the index 
is attached. The hour-sigus are engraved on separate pieces of 
metal, which slide in a vertical groove in the front of the case. 
Parallel to this is a slit in the case, through which the hand is 
attached to the cord. The hours of day and of night are indi- 
cated by different characters. The spaces between these sigpas 
are regulated by moving the pieces of metal bearing the hour- 
signs nearer together or farther apart as occasion may require. 
Some clocks of this type are provided with graduations and a 
table by which the hour-signs may be properly adjusted in ac- 
cordance with the season of the year. The hand moves down- 
ward over the face of the dial as the clock runs down and resumes 
its place at the top when it is wound. The escapement is tte 
verge, with crown-wheel, balance-wheel, and hairspring. The 
driving-power is either a weight or a spring, as before at«v.4id. 
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In some weiKht-olocka the stribiDfc-trsin antl tell compriee the 
drivi Hi;- weight. The striking mecbaDJsm ie released by pins 
projectmK 'roiii the back at the little plates carrying the tiour- 
aiKBA These pins trip a small lever as the train pat«ea Clocks 
drawn by a Bprlog liave the spring-barrel located in the loner 
part of ihe case 

A clocb or tbJB type in my posseeBlon has the general appear- 
ance of a hall cli>ck ot our granirathera' days except for its 
diminutive size. It is eifilit incliPB high, three fourths of an 
inch deep, and one and one-fouith incbe>> wide. The case is 
beautifully made ot d.irk uood. The upper part of it. encloBiDg 
the works. hn^glaM front and sides, Ihe cap over the balance- 
wheel, as well as the front plate uf thi- works, whicii are of brass. 
is open-work of graceful deeiKn and is gilded. Another clock of 
this type, also in my possession, ia still more diminuliTe in siie, 
being only thrfe and three-fourths inches hieh, one-lourth inch 
deep, and three- (onrths inch wide. It is miide entirely 'if brass 
except the numerals, which are of silver, and is beautifully en- 
graven! and gilded. At the I'Oltom of Ihe case there is a t^mall 
compartment close<l by a hiuged dour. This contains the key. 
The numerals are flited inin a Hoiet'iil groove in the ftout of the 
cue, and the hand is carried on a sliding piece attached in the 
manner before mentioned to the fusie chain. There are no di- 
Tisions to indicate the fractions of the hour. 

Another interesting example of this type has a dial engraved 
with a series of logarithmic curcee. Oo Ihe faces of these clocks 
there are two rows of characters: when the diiils are reciilmear. 
the characters are arranged in two vertical columns; when cir- 
cular, in two concentric circles. These rows are some little dis- 
tance apart, and the characters are unequally spaced. Bach 
numeral is connected to its opposite one by a logarithmic curve. 
The space between the columns is divided into tvselve equal 
parts by parallel vertical lines, each line having at its upper ex- 
tremity the sign of a month. The space included between (he 
intersections of one of these lines with two succefsive logarithmic 
curves, will indicate the length of the corresponding hour for the 
Srst day of the month which is indicated by that line. In this 
clock the index is borne on a cross-bar, which extends across the 
ditti from one column to the other and is attached to the weight- 
cord. The index is so alBied tu ibis bar that it can be moved 
aloDgits length, Ihud pacing from one line to the other as the 
months elapse. When this kind of clock is provided with a cir- 
cular dial, the logarithmic curves are laid out io the same man- 
ner and intersected by parallel concentric circles. The hand 
moves over the dial and is constructed bo ae to slide through its 
attachment to its arbor, thus being lengthened and shortened. 

Another clock of this type has a much more complicated struc- 
ture. Its circular dial revolves and is fnrnished with movable 
bour-signs, which are arranged in concentric circular grooves on 
its face. A pin projecting from the posterior face of each oppo- 
site hour-sign enters the groove in a slotted arm which extends 
acrOBS the back of the dial. These arms are acted upon by an 
eccentric, which in its turn is driven by a train of wheels com- 
pleting its cycle in a year. The action of this mechanism is such 
that the opposite ends of the arms and consequently the hour- 
signs areaeparated and approximated as the days and nights vary 
in length. 

It only remains to describe the clocks of the second class, viz., 
those in which the rate is made to vary in accordance with the 
seasons. None of these clocks, as far as I am aware, have the 
balance-wheel and hairspring, but they have its forerunner and 
immediate ancestor, the escapement of Huygens, which consists 
of a vertical staff suspended by a fine silk thread attached to its 
upper end. This staff is provided with lugs which engage the 
teeth of a crown -escapement wheel, and it bears a horizontal arm 
from which small weights are suspended like a scale-beam. The 
rate of the clock is regulated by the adjustment of these weights. 
In general form, these clocks are rectangular or cube-shaped. 
The gong is placed on top of the case. The dial ie circular and 
revolves from right to left, the hand being stationary. The case 
is of brass and is usually highly ornamented. The variation of 
lUe in these clocks is accomplished in two ways, viz., (1) en- 
tlnty by the adjustment of the weights borae od tbe arm of the 



escapement, and (3) partly in the foregoing mannerand partly by 
the-mecbasism itself; the latter form having a double eecape- 
ment, which will be described later. 

The specimen of the former bind which 1 have is two and one- 
hedf inches wide, two and one-half inches deep, and seven inches 
high over ail. The case is of brass, and is beautifully ornamented 
by chasing, and the wheels, which are cut by hand, are very ac- 
curately made. The characters are engraved on the dial in two 
circles, the outer one t>eing composed of the signs of the Chinese 
Zodiac, and the inner one. of the bour-signs. Below tbe dial, 
on the face of the clock, are two openings, through each of which 
may be seen an astrological character. Tbet>e characters change 
once io twenty-four hours. The weight-cords run over spiked 
pulleys and have small counter- weights. The clock has a strik- 
ing-train and a going-train. 

Another clock of this form in my possesiiion is of more compli- 
cated construction. It has two escapements, the horizontal arms 
of which are (if different lengths. In this clock the variation of 
rate is accomiilished partly by hand and partly by Ihe automatic 
operaiion of the mechanism ilself. One escapement remains idle 
during the day and tbe other during the night, the staff of one 
being lifted from its engagement with the escapement- wheel at 
tbe same time that tbe other id brought into gear. This is ac- 
complished by two levera wbii^h lie directly below the ends of Ihe 
vertical stavea of the balance. The opposite ends of these levers 
are acted upon by two cams on the same arbor which cause one 
of them to rise and tbe other to fall at the profcr moment, 

1 have omitted to say anything of the fantastic astrological 
meanings of tbe various- characters found on these clocks and of 
the intimate connection between the astronomy, attrology, and 
horology of the Japanet^e, and will only add that if they are 
children in imagination they are certainly gianle in mechanical 

In urUliic Uila ntlela I bave Hailed mraell of 
Jsmet, Jonraal Sdence D'Borology. Vol. VIII.; J 
Fn.D., in lb« SctKWl ol Mloaa ^usf lerly tor July. 



SO-ME BIOLOGICAL NOTES ON AHBLYSTOMA 
TIUHINUM I. 



There in a salamander, most probably of the species named 
above, which is very common in this vicinity. In the autumn 
months, especially during September, it can he found abundantly 
in cellars or in damp, dark, or semi-dark places about buildings. 
I have often ^een it on the railroad tracks imprisoned between tbe 
rails, and many specimens which had been run over and killed by 
the cars can be found at this seasim. Occasionally they are seen 
creeping about on tbe walks or in the grass, where they are 
frightened by man's approach and run actively away. Tbej are 
familiarly calledlizards.and the use of that word among the peo- 
ple of this vicinity can almost altvaya be understood to refer to 
this animal. It lives In aquaria for BnindeSott«time, remaining 
on the bottom, and coming to the surface for renewal of air of the 
lungs rarely. 

1. The marfcings of this salamander are vivid yellow spot« upon 
a ground of brown-black upon the back, giving place to faint 
bluish ground and lighter color on the ventral surface. There is 
a very great deal of variation in the shape and distribution of tbe 
spotA. In general, they are irregular, elongate figures of various 
sizes from very small rounded ones up t« those of considerable 
size, whose length may be equal to half an inch. Tlie directions 
of the long ones of the spots are not the same, while they are 
ohiefiy antero- posterior, some are oblique from behind, iurwiifJ 
and inward, while others are oblique from behind, forward mvI 
outward. The patterns of the two sides are not " matwl," itiff^ 
are entirely independent. Not only bo, but there i- - " ■*— 
line which separates them, and in the middle :> 
often cuts directly through the spots, so that, uhili 
they do not match. Ttala laat-named c<siditlon is vety ■ <. 
in the tail, as shown in tbe aooompanying figure. It is veiv con 
Bpionous in many ouea, but perbspa lew noticeable in Bjidaatfo* 
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not 90 IftTgel; apotled ss the ooe used in making the Hgurp. 
This absence ot bilateral vfrnmetrj in the skin markings ia 
a more or less general phenomeooD in tbe coloration ol aoiniBlB ; 
thej rarelj having their t«o biiIpb perfect connterparts. It i" 
In fact a case of a general law, applying to all bilateral organs, 
perfect bilateraling being a very rare pbenotnenon, dne, on 
modem biological view*, to the preponderance of growth in the 
cells or one organ over its boinologue of the opposite side through 
the operation of any of the several causes which influence vitality 




oF cells, eg., u^e, nutrition, diiease, perhaps inberitaacp. But, 
in animal cnloratiOD, while perfect bila(«raling ot marking is un- 
oBual, (Md a certain independence ot the opposite sides is usual, 
it is rarely carried so far as here. Tbe markings of birds, etc.. 
Mend across the middle line, so, too, the blotches of snakes, frogs, 
•nd other familiar cases, and I have never seen an animal In 
which the independence of the color markings of the two sides is 
AN prononnced as it is in this form. A fact of this kind would 
appear to hare some important suggestions in relation to the 
ontogenetic historj' of the yellow color producing cells. If they 
are separatsd early in their hfitot; and continue distinct, we 



should exjiect such acepaiationiD their ultimate product^. There 
are raclsecoaiih toindicate that in lower for me, such as annelid p, the 
cells of the two sides of tbe body in many of the organ systems are 
separatefro'naneartydate.evenasearlyasin the early segments tlve 
sUge of the eug (cf , . E. B. Wilson. " The Cell Lineage cf Nini»," 
Journal of Morphology, vol. vi., p, 86, 189a). This supposition 
would not be out of accord with the fact that the independence 
of coloration is found in a bwer rather than one of the higher 
animal groups and in a lotver member of its group, for it is the 
characteristic of the higher forms to have more and more inti- 
mate relation of parts. The distribution of the color-spots I 
cannot as yet reduce to any law by study of adults, and I know 
of no observations in tbe embryoloitj of Amblystoma which 
have been directed upon thii point. There seem to be some faint 
suirgestions of metamerism in the coloration of the area of the 
side waUt ot the body, especially between the limbs. The body 
wait in this region is marked on tbe ventral aspect and laterally 
by rin^is (MTotnrms), which correspond with the attachments of 
tlie rnuBcle Blires. and the color spots are rather noticeably located 
upi>n tbe riDKS rather than on the spaces between them. The 
rines look like somiteii of an annelid, and It would t>e interesting 
to know if they cjrrespond with thesegmentationof tbe vertebra 
and nervous ^rstem. 

2. Tbe Movementii and locomotion of the salamander are very 
interesting to observe. The; suggest an animal which is passing 
from the use of the back-hone and its curvatures as a mechanism 
for locomotion to the use of limbs. The locomotive movements 
are of two clasies, the Anit are those ^rformed under ordinary 
circumstances, the spcond those performed to escape from a pur- 
suer as when one attempts to seize the creature The former are 
mode by means of a combined use of the iMck-bone, which is 
thrown into gentle curvatures, and the legs, which are the chief 
instruments in the act. The curvature of the bock-bone is such 
as to throw the limb to be used forward further than it would be 
with the spine kept straight. The limbs are used in strict alterna- 
tion, the right front leg and the left hind leg going forward to- 
gether, and then backward together, while the epine has a con- 
vexity toward the right in the brachial region and toward tbe 
left in the sacral region. Tbe creature, in water. When disturbed 
by one's hand geu'.-rally either makes a disorderly scramble with 
the limbe, which has but little result, or it swims swiftly with a 
truly flsh-like sinuatlon of the body, including the large poet-anal 
region or "tail," which is much compressed and forme a very 
efficient organ of swimming. It has seemed to me that this 
swimming motion may be a cose of physiological reversion. We 
know that the vertebral musculature is far more ancient phylo- 
genetically than the limb muscnlature, and we may suppose that 
hence the power to control it nervously Is far great«r than that 
to control the more recently acquired limb musculature. It is a 
case of the tendency to fall back on the ancestral mode of action 
so long as the structure wlti permit, especially under circum- 
fltanoes in which the animal is under the influence of strong ex- 
citement, which would tend to weaken the more recently acquired 
powers and allow the ancient lines of habit to become dominant. 
This tendency can be discerned in many other cases; thus, for In- 
stance. I regard tbe case of the crayBsh as precisely similar to the 
one just cited. It commonly movee by a walking motion, not 
using the flexion ot the abdomen, but under excitement of escape 
It reverts to thi« ancestral action, and the familiar "crawHah" 
movement results. I do not think it is at all beyond the range of 
reason to include the tendency of people to lapse into a native 
language from an acquired one in moments of excitement under 
the same principle of physiological reversion. In this connection, 
I may speak of a specimen of ^ecfurut, which I had for some 
time In on squarium in the laboratory. In which the swimming 
movements were even more noticeable than in the salamander, a 
fact co-ordinated with its more piscine peculiarities in other re- 
spects. 

It is possible to discover In the movements a suggestion ot the 
origin of limbs. The limbe are usnally in a line, and the front 
right leg is thrown forward by the cnrvature of the body at tha 
same time that the left hind leg is thrown forward by the curva- 
ture in ila level. Umhe at these Qotn.ta,U «».%.-eih-aiKiA«7»ii!;^^ 
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would be of advBDlsgp by the hold ihev would give to the equirm- 
iDf^bodj. Tbpn eloDftBtion would increase the edvanlBRe. No 
)o<« of this function would be npceswrj. but n gain, if tbe limb 
acquired some independent moiinn, and this ruighi be developed 
enoogh to reuder it capable of officiating as the sole locomotive 
orgBD. If such a hjator; of the limb nere Irue, the Balamander 
ia midnay in the line of descent. 

8. The post-anal region of the palnmander is piscine, while the 
■nterioT poitiona of the body sre not, Irat are distinctly higher. 
This fact is more or leea familiar in a iieoeral way and called by 
Profei-sor Hyatt, who pointed it out many years ago, by the name 
"c^phaliEatioa." This advance of the anterior part of the body 
of the salamander baa left tbe " tail '' to l>e in many respects not 
amphibian so much as piscine. Of course the term tail here 
means puat-Hnal region of tbe body and the portion, r.iaghly 
speaking, homologouH with the post-anal region of the flafa. In 
the higher flithee this region has acquired a ■'tail,'' while the 
amphii>ia have not shared tbe acquisition of a stiiictuie sup- 
ported by Ave ray», which does not belong to the ancient verte- 
brate stock. In this sense tbe tail of the salamander and its cor- 
relate, the post anal reKion of the Gsh, are not only similar in 
function. I>eing organs of locomotion, but they are comparable 
in their anatomy. The back -bone is acentrum with hi -concave 
aurfaces with two equally developed arches, a neuial arch con- 
taining the spinal conl, and an haemal arch containing a vein and 
an artery with oblique intervertebral muscles forming the back 
of the organ. In vertebrates above the urodela, with the loes of 
its locomotor function and the development of arms and legs, the 
post-anal region becomea of less and less importance, thouKli not 
always disappearing; thus in many liKnrds it is targe at its origin, 
as large as the t>ody before ii, and it has the peculiar power of 
autotottji, as it has been called; that k, of breaking off in tbe 
hands of a captor, whereby the animal escapes capture. There 
is a gradual degeneration of the region smong the higher verte- 
brates, with many varieties of direction and degree of develop- 
ment and occasional utilities in peculiar directions, and the sala- 
mander Ktands at the bottom of this series. 

4. The death of the talamander is accompanied by a loss of 
powers of movement, which is flfst manifefit in the last acquired 
(ph;logen<'ti''ally) of the powers, i.e.. in the limbs, and finally in 
tbe veriebree muiicles. In specimens killed under the influence of 
cblorofuriii, after all movement bad ceased in the limbn, the sin- 
nations «r the back-bone continned for some time, and were the 
last luove'iients observed to take place. 



REFLEX ACTION IN TURTLES. 

BT If. J BLROO, ILUNOIB WEBLITAH CKrVEBStTT, BLOOHIHQTON, ILL. 

Recently I had a number of map turtles iMatacUmya geo- 
tiraphicut Le Suenr) for student work, and obeetved, what is to 
me. a remarkable instance of reflex musculsr action, both in tbe 
head and limbs. In one specimen the head bsd betn severed 
from the body fully an hour, when I ob^erted tbe students 
amusing themselves by tapping the nose of the severed head, 
when almost as quickly as in life tbe jaws would open, and when 
a pencil or other bard (Aject was thrust in would close upon it 
with seemingly as much viciouanets as in life, continuing to bold 
for some time, gradually relaxing, when the experiment would 
be tried over again. This was the case -not only with the one in 
questioii. Init with a half-doien others of the same lot. Taking a 
specimen with the head cut off and all the viscera cleared away, 
leaving tbe li^gs attached to the carapace, tbe legs manifested 
sensitiveness to a marked degree. In one specimen the four legs 
extended from tbe body almost straight; a very gentle touch 
with the point of a pencil on the tip of a claw caused that teg to 
be drawn within the shell, so to speak, as quiokly as in life. This 
was done alternately with each foot to the Brat again, all giving 
the tame results. Several other specimens tested showed as much 
and as sudden movement, and one killed at 3 P.H., when touched 
at II A II. the day following, withdrew ite feet instantly. While 
these observations are common for turtles. I bave not observed 
such marked results in other species. 



A LABORATORY O? PLANT DISEASES. 

BT C. W. WOODWOBTS, BKBKU.ET, CAL, 

There has recently been equipped at the University of Cali- 
rornia a laboratory for the study of the subject of plant diseases 
in its broadest sense; and, as there are but few if any others 
where the whole subject ia taught as a unit, it may be well to 
give an outline of the equipment for this Gla.<w of work. 

We will not consider that part of tbe equipment for this work 
afforded by the grounds, orchard, nursery, gardens, and green- 
houses of the agricultural department, but confine ourselves to 
the laboratory proper. The subject of plant diseases is now, and 
will continue to be. associated with that of entomology, so that 
the same equipment, (o a considerable extent, serves for the two 
subjects. 

The labcantory-room Is something over twenty by thirty feet, 
and is situated on the north side of the Experiment Station build- 
ing. It is lighted by four windows, having an entirely unob- 
structed view, and so giving ample light for microscope work. A 
corner of the room is putitioned off for a private laboratory, and 
a closet is Sited with a ruby window, affording an opportunity 
for photo and blue-[»int work. The figure below will give a 
good idea of the SirTaogement of the room. 




The windows are all Stled with heavy shades working in 
grooves, enabling one to darken the room very easily and qaickly 
when the lantern is to be used for illustration. The views are 
projected on a screen of tracing-cloth, which is mounted on an 
ordinary spring-roller and is ordinarily rolled up out of the way. 

Besides the benches near the windows, which are used by ad- 
vanced students, there are also three long deska, one and a half 
feet wide by twelve in length, that have proven themselves so 
convenient that a sketch of one is presented. As can be seen on 
the plan, ihese are so constmcted Uiat at the side of each student 
boxes, the siiu of those of the c»llecti<«i, may be used as draweiv, 
or boards may be inserted fonuing shelves. 



f./t 
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The boxes useil for the collection are made as show^. 
oompanying flgute, and are from their peculiar com 
liable to warp or crack, and so reno^ perfectly 
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The cloth bearing for the glass is treated with corrosive subli- 
mate, and the paste and glue used are arseniated. These boxes are 
kept ID cabinetH, the glass doors of which are fitted with a rab- 
bited groove on all four sides, thus making them also dust- and 
insect-proof. 




The collections kept in these cabinets are arranged in three 
series. Series one is the systematic collection, where the orjran- 
isras producing injuries to plants are grouped in the oidinary 
order, beginning with mammals and ending with the higher 
plants. The second series U the '*host" collection, where the 
various plants are taken up in an agricultural order, as, for in- 
stance, seed crops, fruit crops, etc., and the injuries to each par- 
ticular crop illustrated. In the third series, the symptomatic 
collection, all diseases having a common symptom are brought 
together, thus all galls and distortions from whatever cause or 
on whatever plant are assembled and classified. 

Besides these there are the beginnings of a cryptogaraic herb 
arium in drawers and a collection representing the materia medica 
of plant diseases. 

There are in the laboratory a sterilizer and all the other neces- 
sary apparatus for this class of bacteriological work. For micro- 
scopical and histological work there is also a good equipment in- 
cluding paraffin bath, microtome suitable for the highest grade 
of work, compound microscopes and accessories, and a very good 
outfit of reagents. 

All reagents, as far as possible, are kept in standard strengths, 
and the Ixittles marked to serve as graduates for dilution. Thus 
the chromic acid is made up in a large bottle into a 6 per cent 
solution. The 1 per cent solution is made by filling the l>ottle to 
contain it to a mark and adding water. Most of the chromic 
mixtures are made from the one per cent. The chromic-acetic 
killing mixture, for instance, is made, as is indicated on the label, 
from one-half per cent chromic acid to the first mark, 05 percent 
alcohol to the second, and 10 per cent acetic acid to the neck. 
Mixtures liable to deteriorate are kept in small bottles, and such 
as the acid-alcohols for decolorizing are not kept mixed at all, 
but large homo vials are properly labelled and the mixtures 
made up as used 

This sketch gives merely the present condition of the labora- 
tory, it is expected that apparatus will be added from time to 
time as opportunity offers and as it is needed for the work iu 
hand; indeed, there is considerable new apparatus at the pre.-*ent 
time being constructed for the laboratory. 



AN TVIPORTANT COLLECTION OF M0LLU8CA. 

BT HKNRT A. PIL8BRT, ACAD. NAT. SCI., PHILADELPmA. 

It is not generally known, even among specialists, that one of 
the most valuable and most instructively arranged collections of 
Mollusca in America, is that which Professor Henry A. Ward 
has brought together at Rochester, N.Y. This collection the 
writer has recently had an opportunity to examine, and it is be- 
lieved that some account of it may be useful not onlj to specialists 
in Mollusk morphology, or conchologists desiring to see rare 
shells, but also to those who look upon a collection especially as 
an instrument of education for class or public use. 

The primary idea of Professor Ward's collection is to give the 
spectator not only a comprehensive but a comprehensible view of 
all phases of Mollusk life; and to this end a number of the more 
typically developed forms of each genus have been selected for 
exhibition. The practical advantage in limiting the number of 
species representing each genus will be readily admitted by those 
who have observed the effect, on the non-scientiSc observer, of 



the vast wilderness of similar species exhibited in some of the 
public museums of our large cities. 

A further purpose has been to procure the best specimens ob- 
tainable of each species represented, and to select not merely the 
rare and beautiful, but, before all, species and specimens which 
have a life history worth knowing, and can tell it themselves. 

The dr}' specimens of shells are contained in horizontal glazed 
cases disposed around the sides of two rooms, — in all. about 220 
linear feet of cases. Wall-cases behind them contain alcoholic 
Mollusks, and drawers below hold additional species. The speci- 
mens are mounted upon light wooden tablets, appropriately col- 
ored, and made by gluing two pieces together, crossing the grain 
to prevent warping. Labels for families and higher groups are 
printed, and in most cases contain a concise statement of the 
fundamental characters of the group. The shellless forms, such 
as most Cephalopods and the Nudibranchiata are represented by 
Blatschka^s beautiful models, now, alas ! no longer obtainable. 

A few hasty notes upon some of the specimens may be of in- 
terest. Upon entering the outer room one sees suspended froiM 
the ceiling a life-size model of the gigantic Squid {Architeuihis) 
of the North Atlantic, its suckered tentacular arms thirty feet in 
length. The actual existence of such monsters almost makes U9 
forgive old Denys de Montfort for his picture of a *• Poulpe 
Colossal ** dragging down a full-rigged ship ! The first horizontal 
cases contain shells of the Paper Nautilus; then several species of 
the Chambered Nautilus. A specimen of the animal of the latter 
(Nautdiis pompHius) in its shell is one of a very few in America; 
though the shells are not uncommon, this remnant of a Palaeozoic 
and Mesozoic race is rarely found in the fiesb. The pelagic Pter- 
opods are arranged after the Cephalopods, and then the air-l)reath- 
ing Gastropods. The latter series begins with carnivorous forms,, 
the worm- eating genus Testacella, in which the shell is degen- 
erate, owing to its subterranean habits, standmg first,* followed 
by the Floridian G/andtna, which has a well-developed shell, and 
subsists largely upon snails, swallowing them whole and digesting 
the soft parts out of the shells at leisure. Following these are 
the Achatinas of Africa, largest of land snails. The striped^ oval 
shells are 8 or 9 inches long. With them are specimens of their 
eggs, hitherto, I believe, undescrit)ed. They are about the size 
of a sparrow's egg, oval, with calcareous shell, and of a bright 
sulphur-yellow color; the only case known to me of a land snail 
having colored eggs. 

In an adjacent case are the South American Bulimi, Tomigeru^ 
and Anoatoma^ having upturned apertures. An Amazonian In- 
dian who collected them said to Professor Ward, * ' God laughed 
when he made these shells " 

The numerous families of marine gastropods are represented by 
characteristic specimens, among them a good number of species 
which, to my knowledge, are not in any other American museum. 
The families Volutidoe, Conidce, and MuricidtB may l>e mentioned 
as affording valuable material. An example of Xenophora 
conchyliophora carried a load of rounded pebbles soldered to liis 
shell instead of the usual disguise of shells and shell- fragments, 
obviously showing the character of the sea-bottom he lived upon, 
and an ability to adapt himself to unusual circumstances. 

In the Turhinida we examined the unique type of Astralium 
Wardii Baker, and incline to consider it a form of A. Japonicvm 
Dkr. It will be of interest to conchologists to learn that the 
hitherto unknown operculum of A. modesium Rve. of Japan is 
represented by several specimens, and that it proves to be of the 
same abnormal type as that of the Mediterranean species. A, 
rugoaum, the forni and the position of the nucleus being the same 
in both. The operculum of A, modestunif however, is pure white,, 
while that of the other species is scarlet. 

The series of Lamellibranchiata is of equally great extent. But 
further enumeration would be tedious. We may confidently 
state that those interested in science-education or in animal life- 
history and structure will find, as the writer has done, that this 
collection is full of most valuable suggestions and material, and 
will well repay a visit to Rochester. 

> The writer bas reoently shown that th« South Afrloan genus Aerope 1» 
more highly specialised than any other camivoroas land-snail, and it should 
therefore be given flret place in the serlea. 
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NON-EUCLIDEAN GEOMETRY. 



BY <3. A. mLLBB, PB 

EDCUD's elemenlar; geometry tras written about three cea- 
tariee berore tbe Cbristian era. We muat concliidp that it was 
much superior to all preceding works on this subject, Proclue. 
who wrote a comment arj on Euclid'n Elements in tlie Hftfa cen- 
barj of oar era, represente it eiich, anil his statements are cntrob- 
orated by tbe facia that ill Mmilar works of Euclid's predece*sors 
have ceased to exist, and, if any eli'iiientar; geometry was written 
by a Qreek after Eurlid. there i= nn mention made of this i«ny- 

The facts that Euclid's Elements are still useil as a textbook — 
especially in England — and that the works used in iis place are 
generally based upon it, are perhaps still stronger evidences of its 
excellence. 

No geometry can be written without making some assumptions 
with respect to the apace with which it deals. These are Kcneraliy 
of such a nature as lo commend themselTee to our full confidence 
by tbeir mere mention, and are commonly called axioms. It is 
the dnty of tbe geometer to demonstrate properties and relations 
of magnitudes by non- contradictory statements which lest ulti- 
mately upon the.ie aiiomn. It is evident that the axioms should 
be as few and a^ clear as possible. Upon essentially different 
axioms edsentially different geometries may be established. 

Among the axioms of Euclid there is at least one which is not 
asiomatic* This ig tbe axiom of paralleln, which reads as fol- 
lows : — 

" If a straight line meet two etraight lines so as to make the two 
interior angles on the same side of it taken together lees than 
two rigbt-angles, these straight lines, being continually produced, 
shell at length meet on that side on which are the angles which 
are less than two right- angles." 

All the popular text-books on elementary geometry employ this 
axiom either in this form or in some shorter Torm, such as, 
" Through a point without a line only one line can be drawn 
parallel to the given line." 

Uany efforts have been made to demonstrate this axiom. Since 
it does not depend upon more elementary axioms, such attempts 
must be futile. It we assume it to be true, it follows directly 
tbat the sum of the three angles of a plane triangle is two right- 
angles: and, conversely, if we should assume that the sum of the 
internal angles of a plane triangle is two right-angles, this axiom 
would follow.' 

As the grometers who do not adopt all the axioms of Euclid 
deny this. non-Euclidean geometry is sometimes defined as the 
geometry which does not assume that tbe sum of the three angles 
of a plane triangle is two right-angles. A more satisfactory defi- 

< Caalor'sVaTleeaDceBUbeTaeaotalablederMattwiDatlk, VtH. I., p.m. 

* BocTOtopadla BrlMnnlca, Tol. VIIL, p. Klf. 
ul'a Abeolole Oeonatrle, pp. H, is. 



nition is, non -Euclidean geometry Is a geometry which a 
other properties of space in place of the followiDg propertiea of 
Euclidean space : — 

The sum of the three angles of a plane triangle is two right- 
angles, space is an infinite continuity of three dimensions, and 
rigid bodies may be moved in every way in space without change 
of form. 

Just one hundred years ago (1703) the famous mathematician 
Gauss began the study of a geometry free from tbe first of these 
assumptions. He did not publish the results of his study. We 
may infer something In regard to them from his letters.* It was 
not until 1840 that a geometry wan published in which Euclid** 
axiom of parallels was replaced by another, and the sum of tbe 
angles of a plane finite triangle was thus shown to be lee« than 
two right angles. The work was written by a Runsian mathe- 
matician named Lobatsuhewsky. It contains onb sixty-one pages 
and hears the title " Oeometrische Uatersiichangen znr Theorie 
der Parallellinien." He began his treatment of parallels by ob- 
servations, in substance, as follows : — 

Given a fixed line (L) and a fixed point (A) not on this line. 
The lines through A lying in the plane determinpd hy A and L 
may be divided with respect to L into two classes — (t) those in- 
tersecting L. and (2) those not intersecting L. The aaaumption 
that the second class consists of the finale line which is at right- 
angles with the perpendicular from ^ to L is the foundation of a 
great part of the ordinary geometry and plane trigonometrT. 
While the assumption that the secoml class consists of more than 
one line leads to a newer geometry, whose results are also free 
from contradictions.* This newer geometry was called non- 
Euclidean geometry hy Gauss, imaginary geometry by Lobat- 
schewsky. and absolute geometry by Johann Bolyai.' 

It is ceriainly of interest 10 leam what some oF the foremost 
mathematicians havp said with respect to this geometry. Pro- 
fessor Sylvester said in regard to Lobatscbewsky's work : — 

"In quaternions the example has been given of algebra released 
from the yoke of the commutaiive principle of multiplication — 
an emancipdtion somewhat akin to Lobatschewsky's of geometry 
from Euclid's noted empirical axiom. ^' 

Professor Cayley said : — 

"It is well known that Euclid's twelfth axiom, even in Play- 
fair's form of it, hait been considered as needing demonstraiion; 
and that Lobalscheweky constructed a perfectly consistent theory 
wherein this axiom was not assumed to hold good, or, say, a sys- 
tem of non-Euclidean plane geometry." 

Another very eminent mathematician. Professor Clifford, in 
speaking about the same work, said : — 

" WhatVesalius was to Galen, what Copernicus was to Ptolemy, 
that was Lobatechewsky to Euclid." 

Something of the nattire of this geometry may be interred from 
a few of its theorems which differ from tbe corresponding theo- 
rems of the ordinary geometry. In addition to the important 
theorem that the sum of the internal angles of a plane finite tri- 
angle is less than two right-angleH, it is proved that if we have 
given a line (L) and a perpendicular (Bj to L, the parallels to L 
through points on £ will make angles with B varyinic from ^ loO; 

so that we can draw ibrongh B a parallel to L making any given 
angle with B.' 

The locus of a point at a constant distance from a straight lins 
is a curved line.' 

The areas ot two plane triangles are to each other in tbe ratio 
of the excesses of two rigbt-angles over the sums of their angles.' 

We proceed now to some observations on the second property 
ot Euclidean space mentioned above, vie. . that »pace is an inSnite 
continuity ot three dimensions. We shall not take up the que^ 
tion of the infinitude of space nor Riemann's distinctioi 

• Brtetwecliael inlaotiaB Qaus* uod Sobnmacaer,— eapedBllr 



' LobaMohewakir^ Tbeorle der Farallelllaten, Art. as. 

• TrlBohBara Abaolate Oeometile, Art. IS. 

' LotMUebewakr^ Theorle der Parallellinien, Art. ifS. 

• TrledkAoraAbaalBteOe.inetrle, p. 18. 

• Frlaotuiat'e Abaolate Qeomalrl*, f. BO. 
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infinite and undounded as applied to space, we shall content our 
selves with a few remarks on the number of dimensions of space. 

In ordinary geometry we say that tlie limit or boundary of 
a solid is a surface, the limit of a surfac*e is a line, the limit of 
a line is a point, while the point is indiviisible. The same thought 
is expressed in other words when we say a solid has three dimen 
«ions, a surface two, a line one. while a point has no dimensions. 
Although the question of three dimensions of space has engaged 
the attention of many philosophers, no one has succeeded, to the 
present, to give a deep reason which is not based upon our ex- 
periences why after three passages orer the limits (beginning 
with a solid) we should arrive at the indivisible.* Our inability 
to conceive solids or figures of more than three dimensions does 
not disprove their existence. If we imagine a world of two di- 
meD<(ioni3, in which all things consist of two dimensional fi?ure->, 
in which the mhabitants are so constituted that they can receive 
impressions only from things in the surface which conBtirute"* 
their universe, and if we considf>r how unthinkable to such beings 
might app«*ar tisrures of three dimensions, we may perhaps be 
prepared to admit the pO'»si'»ility of a space of more than three 
dimensions.^ 

The relations of algebra and geometry are such that an equation 

involving n unknowns (n^ 8) finds its geometric interpretation in 
a space whose dimensions are equal to the number of unknowns 
in the equation. The dual (algebraic and geometric) solution of 
algebraic equations enhances greatly their value and interest 
Algebra does not restrict itself to a fixed number of unknowns. 
The question whether there is a correspotiding practical geometry 
of a space whose dimensions are not fixed is of the greatest inter- 



I? 

In constructing a geometry for E it is necessary to select a set 

of axioms. These axioms must be so chosen that when E be- 

n 

comes an EV (0 < a < 3) this geometry will lead to results har- 

monizins: with our experiences. We proceed to give a few of the 
assumptions from an approved work on n-dimensional space.' 
Through each point pass many E ^ ^ having the following 

properties: — 
Through point of an E _ . pass many E __ ^ on which the 

E may be moved; by this motion the E ^ ^ may be made to 

occupy completely its first position, while the individual points 
have changed their positions. 

In each E __n there are many E _^ o on which the E __ ^ 

may t>e rotated in itself. By this rotation each point will de- 
scribe a closed curve. 

Starting with such assumptions, a geometry is constructed by 
collecting and classifying theorems which rest ultimately upon 
them. It is perhaps worthy of remark that attempts have Iteen 
made to prove the impossibility of a fourth dimension.* 

As the main object of this article is the presentation of the non- 
Euclidean geometry of two dimensions, we proceed to develop 
the foundations on which rests a still more general two-dimen- 
sional geometry than the one noted in the fore- part of this paper. 
The understanding of the following processes will demand some 
mathematical attainments t)eyond what is required to appreciate 
th(f preceding. The formula which we desire to use is given in 
Killing's Nicht-Euklidische Raumformen, p 14. We shall here 
give a simple outline of its development, referring the reader to 
that work f(»r the rigorous proofs of some of our statements. We 
give here two almost axiomatic theorems which we shall need 
later. 

To a triangle whose sides are all infinitesimals all the princi- 

> Killing's Nlcht-Buklldlscbisii RaomformeD, p. 6i. 

* A phort romance, entitled " Flatland," depicts the difficulty an Inhabitant 
of a two- dimension world (a square) had to conceive of three-dimensional 
«pace.' even af'.er he had acquired some idea of a one-dimension, or line, 
world. The book Is published by Roberts Brothers, Boston, Mass. 

> Killioff's Nlcht-Buklidlschen Raumformen, p. 66. 

* Max Simon, Zu deu Qrundlagen der nlcht-euklldlsohen Oeometrle, p. 26. 



pies of the ordinary geometry and plane trigonometry apply, in- 
dependent of the axiom of parallels. If one angle of a triangle 
becomes an infinitesimal while the others remain finite, the ratio 
of the sides including the infinitesimal angle has unity for its 
limit. 

Given a triangle with a constant finite side (c) and a constant 
adjacent angle /?, while the other adjacent angle (a) is infinitesi- 
mal. The side (a) opposite a must also be infinitesimal. The 
lines which divide this a into n equal parts also divide a into n 

equal parts. Hence the ratio ^. depends not upon a (a remain- 

a 

ing infinitesimal) bat upon c and 3. The limit of this ratio when 
/? = - - and a is in the act of vanishing is denoted by /(c). For 



any other value of fl this limit is 



f(c) 
sin (3 



Let c increase bv an 



infinitesimal /I. and- = -^±A\ Since **?-'^ x --TL^ has a 

a sin fl ah 

finite limit when h is in the act of vanishing, its equal, f{c). must 
have the same limit. We may suppose a triangle formed by 
keeping p and c constant while a increases to a finite angle. We 
thus obtain a triangle in which a. /?, a, c are finite. We will call 
the third side and the third angle b and 7, respectively. In this 
triangle we may let « undergo an infinitesimal inc;rease, da, at 
the same time a, 5, y will increase by da, db, dy, respectively. 
This increase of the triangle is a triangle like the one just con- 
sidered, and the formulas obtained are directly applicable to it. 
The following formulas can easily be proved : — 



est. We shall designate such a space by ^^ , (0 ^ w ^ 00), hence < * ^ 
E contains all the points of this space. 



da __f(b) dy __ . . db __ 
Ou SVny Oa da 



COS y. 



The first has been found in the preceding triangle. From it we 
also obtain — 

«MT-y)^ «'-«=/ (5); 
da h 

but ?— - "- = ^^^ [n- - (tt - J + rj-dy)]^ 

h 8in y 

hence the second equation. The third follows directly after 
drawing pen>endicular from y upon the side & 4- db. 
From equations (I) we obtain ea^ily — 

f(b) rf6 __ _ cos y dy 
f{b) sin >' * 

Intergrating this — 

'og/(6) = — /og sin y -\-log C. 

When a = 0, it follows that 6 = c, y = tt — ,3. From this we find 
log C, and the equation takes the foim 

fQj)8in y=f(c)sin p. 

Differentiating, a and c being regarded ctmstant, we obtain 

/ (6) siaydb-\-f {p) cosy dy—f (c) cos ji d3. 

Substituting: from (1), rememl)ering that /}, b takes the places of 
a, a, there results 

f(a)f{b) -fib)/ (a) cos y=f{c) cos p. 
Hence, cyclically, 

/ («) f(c)-f (c) / (a) cosfl=f (6) cos > . 
Multiplying the last by f(a) and subtracting from the preceding 
there results. 

/(«) [fiP) -'f(a)r(c)]=^fic) [I - { /(a)}«] COS /J. 
Combining with this the analogous equation 

f(c) [/'W-/(a)/'(c)]=/(a)[l - { /(c) J •] cos /J. 
By divijiion, 

1/(0)1' _ {f(c)\^__ 

Since a and c are independent, the memhers of this equation muat 
be constant. Hence the important equation — 



\f(e)\» 



1 - \f(c,\* 



= k* 
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Id wbicli it is some con^iaot. Sabstitutiog from (1) ne obtain 

1 = ''"_' ~ ^^' 
k' da* gin y 

B; niftkiog- = 0. wp ubtaio da = dy, which, from the trtaDglf 

in which th«se occur, is equivalent to 8a;ing. the eum of the 
RDKlea of a plane trinngle la cunBtaot and equal to two righl-anglea. 
This bjpothe»i9 leadii to the Euclidean, or parabolic, geometry, 
making -— < makes dy > da, which shows that the sura of the 

angles of a plane triangle i:' less than two right-angles, aod leads 
to Lobatschewskf, or hyperbolic, geometry. Pinaltj', the bj- 
pothesis jL i > makes da > dy and indicates that the sum of 

thu angles of a plane triangle is greater than two right-angles. 
Tbis Kives rise to the elliptic georoetrj. The last is divided 
into two divisions — the single elliptic geometry and the dou- 
ble elliptic geometry. The names parabolic, bjperboLc, single 
elliptic, and double elliptic were applied (o these spaces by Klein. 
The last tiro kinds of space are nearly alike. Euclidean geome- 
try may be regarded as the common limit of the hyperbolic and 
the elliptic geometry. Considerations similar to the prFceding 
lead to four kinds of n-dimensional apace, and hence there are 
four kinds of n->limeniional geometry. 



ALTAKAPAS COUNTRY. 



Im the aoutbern part of Louisiana there is an interestiog region 
called the " Altakapas Country " It was once icbnl'ited by e 
tribe of Indians of that name. They have the reputation of hav- 
ing been cannibals, but the later generations were peaceful and 
industrious. A few of tbem, tbey say, still exist and are famous 
for the skilful manner in which they make a peculiar kind of 
basket-work. Specimens of this may be seen in the museum of 
theTulane University of Louisiana. 

Boushly speaking, the region referred to embraces the land 
bordering theOulf, west of the Atcfaafalaya and east of the Mer- 
mentan River. There is some discussion as to the extent of the 
country known by that name. As ordinarily used the t^rm is 
elastic, but in a map pritited in 1826 it includ<« all of what wai 
then known as La Fayette, St. Hary'ij, and St. Hartin'K|>ariehe8 
and what is now known as Vermillion, La Fayette, St. Martin's, 
and Bt. Mary's. 

Excepting five islands to which I shall refer later, this country 
ia low, level, and rich. It is a part of the alluvium of the delta, 
which is intersected by many bayous, tbe arteries of Louisiana. 
Tbe Atcbafttlaya is sometimes called "Old River," and was once 
no doubt the bed of the Mississippi. To-day it ia reddened by 
the water from the Red River, iu the mouth of which It begins. 
It is now perhaps the largest collateral artery of the main trunk. 
It was onoe clogged by an enormous raft, which was removed by 
tbe State in 18SB. According to LeCoote, it " was a mass of 
timber eight miles long, seven hnodred feet wide, and eight feet 
thick. It had been accumulating for more than Gfty years, and 
at the time of its removal was covered with vegetation, and even 
with trees sixty feet bigb." 

Tbe Altakapas country consists of tilted lands, low meadows, 
and sea-marshes. The thriftiest of the Hrst extends along that 
tortuous, sluggish stream called Bayou Teche. It is very rich 
and well cultivated, and by many is considered the garden-spot 
of tbe State. The banks of the Teche are lined by beautiful 
sugar plantations with old-time palatial residences and many 
modem refineries. Cane is there worked, and sugar and mo- 
lasses manufactured according to the latest scientific methods. 
Enormous quantities of sugar, molasses, rice, cotton Bhre. oil, 
and meal, and cypress luml>er are shipped from this region. Even 
tbe moss on the trees is the source of an income of no little con- 
aequence. 

This bayou begins in a network of streams in the Red River 
country and empties into the Atchafalaya below Qrand Lake. 



fn few places In the world will you meet with such scenery. A 
t''ip do^n the Teche from St. Maltins^ ille. a quaint town grey 
with age and ''finished'' long ago, once CHlled "the little 
Paris, the land of Evangeline.*' on a sugar-packet is claimed, 
by maiiv, for scenery of its kind, to be unrivalled outside of 
Louieiana. 

West of Ibe Teche are miles of meadow-land, where many 
her<)9 of horses and cattle pasture. Southward bordering the- 
bays and Gulf is a region of aea-marehes and floating prairies. 

In the midst of this marsh, near Vermilion and Alchafalaja 
Bays, there is a chain of five islands, the highest land in lower 
Louisiana. Tbe most western is celled sometimes Miller's, 
sometimes Orange, and sometimes Jefferson's Island. It is tb» 
centre of Joseph Jefferson's famous plantation. The t-econd is 
called Petite Anse or Avery's Islsod, where the Avery salt mioe 
ia located, the like of which, they aay, does not exist in tbi« coun- 
try. Tbe third is Week's Island, the fourth Cote Blanche, and 
tbe last Belle Isle. 

The fact that Bve islands exist, much diflerent from tbe enr- 
roundiog country, of a different formation, in a straight line, 
about six miles apart, in the Uiasissippi Delta is curious. But 
stranger still the core of Avery's Island is a mass of rook salt of 
the purest kind, the only impurity, in fact, is .120 per cent of 
gypsum. 

While prospecting for the opening of another mine, tbey 
found the bones of tbe mastodon, giant sloth and perhaps of 
other extinct nnimals in layers of material of a peaty nature. 
Htre. also, ivere foiind bpautifut potsherds and kitchen middens 
of the In Jiuns who once lived there Tliere were also indKa- 
tions, I wa4 told, tliat the Indians knew of the presence of thia 
salt, although, according to Dr. Hilgard, it was not discovered 
by the whites until 1863. The bones and loteherds which were 
found there are now in the museum of the Tulane Uniieraity of 

To scientists and sightaeera these mines are well worthy a visit, 
but unfortunately are rather inaccessible. It is easiest reached, 
from New Iberia on the Southern Pacific Railroad There is a 
freight train running to the mities, which carries a passenger 
car. Thin remains, however, only long enough to collect the 
freight, which ia seldom more than thirty minutes. There ia 
only one train daily. The nagon-road ia dangerous at times and 
never pleasant for vebi'-les owing to much mud, had bridges and 
a pole-road over the marshes. The hert way to reach it is on 
horseback, and for thia purpose the Acadian ponies have no 
equal. They have a peculiar gait, faster tlian a fast walk, anil 
lift their fiwt in a quick peculiar nrianner, which cornea, they 
say. from pulling their feet quickly out of miry places. 

The i'lsnd ia visible a long way off. and owing to the contrai^l 
with the surrounding country is very striking and prominent. 
The soil is pure sand and clay, iu places mixed to form a 

To enter tbe mine you are apparently instantly dropped down 
a shaft one hundred and seventy feet deep. You are then in a 
hugecakeof s^ltresemblingice. The wpight above iSBupporled 
hy huge pillars of anlt. Enormous quantities have been removed 
and the supply seems exhausiless. In places it is as clear and 
transparent a'4 ice, in others granular, in others dark in color, 
and in others in irregular waves as though contorted by pressure. 
e pockets in which beautiful cubical crystals 
le of which the writer collected were 1^ x If x I 



Here and there s 
may be found, so 
inches in size. 

Although it affords ventilation, they have been troubled by a 
slight cave, which of course gradually washes larger in siee, and 
a fine sand is thus washed into tbe mines. 

In Ibe Smithsonian Contributions, Vol. XXIII., Dr. Eugene 
Hilgard has described this formation in a paper cuiiilMl " ~ ~ 
ology in Lower Louisiana and tbe Salt Deposit ol Petto Aai 
Island." 

One of the other islands borders on the bsy, wbt^re tfceti> i- 
bluff from which tbe formation may be studied. 

Over in the neighlwring parish of Calcasieu, near Lw If Ctorln^j 
there is a bed of sulphur which promises to become a: 
industry. 
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LETTERS TO THE EDITOR. 

0*0 Oorretpondenta are reqiuMted iobecu brief <m poaaitU. The wrttev$ name 
ia in aU caeea required aa proof of good faith. 

On r^iueat in advance^ one hundred copiea of the nutnber containing hi$ 
eomm%Mioation mHU hefumiahed free to any oorreepondent. 

1%« editor will he gU»d to publiah any queriea eonaonant with the character 
of the Journal. 

Nervous Diseases and CiTilization. 

In Dr. Brinton's oote on ** Nervous Diseases in Low Races and 
Stages of Culture ** in your issue of Dec. 16, he holds that those 
are in error who claim that ** diseases of the nervous system have 
greatly increased with the development of civilization.'* My own 
very positive conviction, hased upon a somewhat extended ex- 
perience in the treatment of neurasthenic cases, is quite the re- 
verse of this. In hospitals, in dispensaries, and among the very 
poor everywhere, a typical case of neurasthenia is difficult to find, 
hut among the well-to-do and the intellectual, and especially 
among those in the professions and in the higher walks of business 
life who are in deadly earnest in the race for place and power, 
this peculiar impoverishment of nerve force that we term ** neu- 
rasthenia^* appears with alarming frequency. 

Dr. Brinton says also that '* civilization, so far from increasing 
this class of maladies, is one of the most efficient agents in reduc- 
ing them in number and severity, especially when freed from re- 
ligious excitement and competitive anxieties.** 

It should, however, be remembered that these ''competitive 
anxieties,*' this worry of business and professional life, are the 
very conditions that civilization fosters and intensifies, and there- 
fore civilization itself, with all that the term implies, with its 
railway, telegraph, telephone, and periodical press, exciting in 
ten thousand ways cerebral activity and worry, is the primary 
cause of this increase of nervousness among the higher classes in 
all countries. American nervousness is becoming almost a dis- 
tinctive phrase, and it cannot be denied that in this country there 
are climatic conditions, and business and social environments, to 
the influence of which the nervous system is peculiarly suscepti- 
ble, especially if complicated with evil habits, excesses, tobacco, 
alcohol, worry, and spe-^ial excitements. In the older countries 
men plod along in the footsteps of their fathers, generation after 
generation, with little possibility, and therefore little thought, of 
entering a higher social grade. Here, on the contrary, no one is 
content to rest, with the possibility ever before him of stepping 
higher, and the race of life is all haste and unrest. 

It has been aptly said that ** the human body is a reservoir of 
force constantly escaping, constantly being renewed from the one 
centre of force — the sun.*' A perfectly healthy man has a large 
amount of nerve force in reserve, and this reserve is not often 
exhausted, even approximately, by the necessary toil and wear of 
mind and muscle. A nervously exhausted man has a small 
amount of nerve force in reserve, and this reserve is often and 
speedily exhausted. 

The margin on which he can draw is narrow, may be almost 
wipedoutunderthecallsof emotion and of mental and Inxlily labor, 
but, just as with the strong man, the force is rene«^ed from with- 
out by food and repose, so, like the strong man. he can keep on 
thinking and worrying until he dies, which may be long after 
the death of the strong man. While nervousness makes life pain- 
ful and irritating, it does not of necessity shorten life, nor does it 
always destroy its usefulness. '*The Indian squaw, sitting in 
front of her wigwam, keeps almost all of her force in reserve. 
The slow and easy drudgery of the savage domestic life in the 
open air, unblessed and uncursed by the exhausting sentiment of 
love, without reading or writing or calculating, without past or 
future, and only a dull present, never calls for the fuU quota 
of available nerve force; the larger part is always lying on its 
arms. The sensitive white woman — pre-eminently the American 
woman — with small inherited endowment of force ; living indoors ; 
torn and crossed by happy or unhappy love; subsisting on fiction, 
journals, receptions; waylaid at ail hours by the cruel est of all 
robbers, worry and ambition, that seize the last unit of her force, 
can never hold a powerful reserve, bat must live, and does 
live, in a physical sense, from hand to mouth, giving out quite as 
fast as she takes in, — much faster oftentimes, — and needing 



lon^^er periods of rest before and aft^r any important campaign, 
and yet living as long as her Indian sister, — much longer it may 
be, — bearing age far better, and carrying the affections and the 
feelings of youth intj the decline of life *' (Beard's ''Sexual Neu- 
rasthenia," edited by A. D. Rockwell, M.D., E. B. Treat. New 
York publisher). 

While Americans are undoubtedly a particularly nervous peo- 
ple, it is well to remember that a large number who think them- 
selves nervously exhausted altogether misconceive their real con- 
dition. There is a vanity of disease as well as of dress. Many 
would rather b3 thought nervous than bilious or gouty, and are 
pleased with a diagnosis which touches the nerves rather than the 
stomach, bowels, or liver. As a matter of fact, the nervous sys- 
tem in many of these cases is strong enough, and would give no* 
trouble were it not poisoned by the abnormal products of diges- 
tion that enter the blood and circulate freely through every tissue- 
of the body, and the practical and all-important point is, to dif- 
ferentiate between these two classes. The array of symptoms in 
each class of cases is so much alike that real impoverishment of 
nerve force due to overwork and worry is often confounded with 
a poisoned condition of the system, the result of indolent habits* 
and an excess of food; and, instead of rest, quiet, and soothing 
draughts, there is need of mental and physical activity, — less not 
more food, depletion rather than repletion. 

New York. A D. ROCKWELL, M.D. 



Observations on the Cretaceous at Gay Head. 

Since my good friend Mr. David White has thought it worth 
while to give me a gentle reminder that I have been **a little con- 
fident and hasty in naming the various terranes at Gay Head," it 
seems becoming and necessary that I should offer a few short re- 
marks in elucidation of my statements published in these columns 
Sept. 23, 1892, and somewhat more fully in the Transactions of 
the Maryland Academy of Sciences, 1892, pp. 204-212. The 
points of difference between Mr. White and myself are not so- 
great as to cause questions of moment to arise from their state> 
ment. It seems evident to me that if we could visit Gay Head 
together for only a few hours he would not be able to resist the 
evidence of observation which results from clearing away the 
covering of the face of the bluffs. My statements were derived from 
an examination of the body of the hill behind the loose, or thrown, 
material spread upon its faces In order to get at the beds in 
plaoe^ and which really constitute the promontory of Gay Head, 
it was necessary to dig away a few feet, or inches, of sand, clay, 
marl, and other slipped material from many parts of the face of 
the bluffs. This I did with the assistance of men from the neigh- 
borhood, and by this means it became possible for me to see that 
the axis of the whole system was a lead-colored clay, and that 
upon this eroded ridge of clay, which descends below lowest tide- 
level, all the other geological members rest in their usual nearly 
horizontal order of sequence, as in Maryland and New Jersey. 
Since my return home, I have compared this clay more thoroughly 
with samples from the Woodbridge and Amboy districts of New 
Jersey, and the conviction is pressed upon me that the two are 
identical, as far as regards elements and type of structure. Nev- 
ertheless, as I have not found fossils in this clay, it is not possible 
for me to decide as to its exact horizon. From its relative posi- 
tion in the column of strata, it should belong near the middle of 
the Albirupean formation, and therefore it should be a homologue- 
of the dark member of the clay which occurs in the upper middle 
portion of the terranes at both Amboy and Woodbridge. The 
fact should not be forgotten that there are three distinct types of 
''Variegated Clay," and that these three belong to levels wide 
apart, and in three different formations, viz., the Potomac, the 
Albirupean, and the Karitan All these become variegated by 
disturbance and saturation with iron-bearing waters, while in 
their unchanged condition they are either lead-colored or drab. 
The use of the term <' Potomac *' in the papers above cited was in 
deference to the usage of Messrs. McGee and Darton, but with the- 
accumulated evidence now present to my mind it does not seem 
likely that the axial clay of Gay Head and Martha's Vineyard can* 
be referred to the *' Variegated Clay " of the Potomac formationi 
as designated by Professor Fontaine and myself. 
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With reirard to ibe Mioceae roeeila, cBpeciall; the Cetacean ver- 
tetvn, Httled into the broken surface of the Oreenvand, I did not 
ent«r into detail as to a wider distribution of these reniaine. It 
wa< not neceaHarv for me lo open out another series of i^erva- 
tiouB beyond mf immediate purpose. Let it suffice to saj*. bow- 
V «TeT, tbat (bese remalne are not confined to tbe surface of tbe 
Oreensand, but tbat other specimens of the same were found bj 
my ownetTorts at various points heyond this section of the bluffs. 

1 cannot admit that " each season presenls new phases and un- 
settled local stratigraphic complications " in more than n su| er- 
Bcial sense. The body of the promontory is cot broken up, 
although every utorm does abBtra<!t from or disturb a part of ila 
face. Pbotographs in my possession show various cbanttes which 
have been made from lime to time in tbe enda and Hides of the 
beds there exposed, but not a dislocation of the main body of the 
ridge. Tbey conUrm al!>o Ibe ob.''ervation that several biittresses 
of the " Rarltan" resting upoo the lead-colored clay extend out- 
ward in original order from the ridge, while the intervening ones 
flanking the gullies are built of overthrown strata. 
, The so-called faulting ia of a type common to clayey and sandy 

terranes. such as we are familiar with in tl-e tide-water region of 
Haryland. where atmospheric agents, especially frost and thawing, 
open cracks somewhat parallel to the brow of a bluff. These 
cracks gape wider and extend deeper as the power of the sun in- 
creases, and at length cause a down-slide or fall when the beds 
become weakened l>y Raiuratiou ivitb rain-water. Such fissures 
are also opened more widely and deeply by the dropping into 
them of coarse sand and pebbles, which spread apart by fweiing 
and thawing. A. notai'le example of this kind occurred to my 
<ibs*>Tvation on the projection of a heavy body of massive itranite 
on Jones's branch, near Baltimore, where a fissure caused by 

^fr«eting and thawing was gradually opened by an influx of sand, 
but which burst apart with almost explosive force one afternoon 
In the spring. followinK a season when numerous quartz pebbles 
had fallen into the crack from the overlylne soil. The same 
phenomenon may be seen in the broken masses of granite which 
occur in places along the shores of Fisher's Island, near New Lon- 
don, Conn. 

Several years ago, when many of ibe trees bad been cleared 
from the brow of the cliffs of Potomac clay, along tbe shores of 
the Patapsco River. Assuring took place at intervals near the 
Irarders of these hills, and downthrows from the front of the bluffs 
were of common occurrence. In connection wiih auch move- 
ments, and especially following a season of heavy autumnal TBins, 
large cavities were rent in the cracking clays, some of which were 
< lai^ enough to admit a moderately large boy. 

An example of tbe Oay-Head type of slipping, crushing, and 
swelling out.oo a somewhat smaller scale, may be seen adjoining 
Sullivan's Cove, at the north western end of Round Bay, Sevtm 
River, Md., and several of the same features, on a grand scale, 
may be studied next the face of Haulden's ridge, on the North- 
«ast River, Md. 

The type of cutting and downthrow of the bluffs on the Vine- 
yard Sound side of Gay Head is far more complex and varied than 
that of the south-west, or Atlantic, side. On the former the diag- 
onal stroke of a surf from the south-east would cut deeper than 
the etraight forward blow of the Atlantic on the south shore, and 
accordingly would be more effective in undermining the face of 
tbe terrane. The effects of those two methods of erosion are well 
shown on the opposite sides of this coast. 

With regard lo the aggregation of the non-marine Inwer portion 
of this series of formations, it seems probable that they were begun 
in the rocky hollows atonit tbe whole Atlantic coast from Maine 
to Cape Hatteras; that rapid currents carried large accumulations 
of broken stone and the elements of the crystalline rocks many 
miles out into a shallow sea, which was later barred out by the 
thick accumulations of these deposits, that thus a series of almost 
closed sounds was connected with the border of tbeconlinent, and 
tbat these sounds, extending in a sinuous north-ennt line, were 
the places of deposition of all the beds and strata which we now 
recognite as the Potomac, Albimpean, and the Raritan forma- 
itions. 

It has been my pleasure to read carefully both of Professor 



Sbaler's accounts of Oay Head, and to recogniu the many good 
statements that he has made regarding particular featurea of tho 
region ; but I fail to see that be has given an adequate account of 
the real structure of the promontory, of its relations to other parts 
of the island, or of its relations to the similar deposits in Maaaa- 
chusetts, Rhode Island, and Long Island. P. R. TJhler. 

Biitlmore, Hd., Dtc IS. 



The Reticulated Structure of Protoplasm. 

After I had read the proof of the article on tbe reticulated 
structure of human red blood -corpuscles published in Science for 
Sept. le. Ie02. I received a booh recently Issued in Paris, and en- 
titled '■ La C>-I1ule Animale, sa Structure et sa Vie, f:tade Biolo- 
gique et Practique, par Joannes Cbatin, Professeur adjoint i la 
Faculty des Sciences de Paris, Charge du Cours d'Hislologie A la 
Sorbonne, Membre de I'Acad^mie de MMicine." In this delighl- 
ful treatise, which brings the knowledge of the animal cell to the 
present time, there are one or two statetaents in regard to the 
structure of protoplasm which I should have liked to quote in 
the paper mentioned, but as that is now impossible, I have asked 
the editor kindly lo allow me to call attention to the follow- 
ing; - 

C'est seulement en 1881), A la suitedes recherchesde Heitzmann, 
de Fromann et surtout des publications de Hanatein, que Ton 
commence i modiller la conception g^^tale du protoplasma, pour 
le con'iideTer, non plus comme une masse indiff^rente, mais comme 
one substance struct uree. 

Cette interpretation reconira une aesez vive opposition, n est 
des esprita scientifiquei qui tiennent 1 demeuter oonstsmment 
tideles aux principes dont ils se sont inspire dte leurs premieres 
Eludes et qu'ils ne consententquedifiBcilementAabandonner. . . . 

On doit disting^uer dans le [»<otoplasma deux partiea: Vhyah- 
pbuma et le paraplaama (Fig. 46). 

L'byaloplasmaeetune substance Hbrillaire, hyaline, r^fringente, 
formant un reseau an milieu d'une subetance fluide, moins r6- 
fringente, qui eat le paraplasma. Qu'on se repreeente une Sponge 
a trav^s tr^ t«nuee et contractiles, plongfe dans une substance 
visqueuse et granulee qui remplirait ses cavitee. Cette com- 
paraison donae une id^ grossiere, mais assez exacte, de la masse 
protoplasm ique prise dans son ensemble. 

Elle patatt horaogene si les mailles de rhyaloplasma font uni- 
formes et qu'on faase usage d'un faible groesissement. C'est ainsi 
que le protoplasma avait tt6 etudi^ durant longiempe. et Ton 
s'explique d'autnnt mieux I'erreur dans laquelle on demeurait i 
regard de ses parties conatitutives, qu'elles ne se distinguent en 
general qu'aprde I 'intervention de certains r^actifs comme I'acide 
osmique, Cependent I'bistologie zoAlogique permet de les ob*erver 
directement. et J'ai deja eu I'occasion de mentionner t, cet egard 
I'exemple des cellules glandulaires de la Teslacelle. 

La structure reticul^e du protoplasma s'observe dans les cellules 
amiboldes comme dans les ^ItSmenta i forme d: Hmej I'^tude des 
globules eanguins des Invert^br^s (Vers, Crustac^s, etc.), permet 
de constater aisement ce fait, d'abord r6voque en dout« par dee 
obaervateurs qui limitaient leurs recherches aux 6l6rrents de 
qnelquels animaux sup^tieuis. Alfbbd G. Stokbb. 

TraatoD, New Jcrwr. 

Auroral Displays. 

In answer to Professor Swift's inquiry in Science of Dec. 9, I 
will say that I saw "that memorable spectacle" in the winter of 
1884 or 9 when '■ the snow and the sky suddenly assunied," in tbe 
evening, "a bright crimson red." It is one of the most diaiiuct 
things in my remembrance. I was then well along in my ' ' teeru^ ' 
but had not then undertaken very extensive meteorologic obf erva- 
tions and records. 

When Dr. Swift speaks of the aurora of July 1$ lasl n.t -'thtr 
grandest auroral display of the century," does he take tnb.i accAiiin 
the great aurora of Angunt, perhaps, in 1850, when the wliolo aV} 
was covered with heautifnlly colored atreamers? A fine cr4DD<i 
appeared, tbe display lasted from evening until morning tnili^l, 
was repeated ten brilliantly during the following night, and « ith 
intermediate di«tnrbanoes of the tel^ra^ lines and of the mag- 
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Detic instruments through the day. This great magnetic storm 
exhibited, if I am not mistaken, its phenomena in the southern, 
in the northern, in the eastern, as well as in the western, 
hemispheres. I watched the display for most of the two nights 
at West Springfield, Mass., and read many notices of it in the 
public prints. 

I will add that at 10.45 p.m , Dec. 5. 1892. I saw, to me. an 
unique phenomenon. The moon was shining brightly, when di- 
verging bands from the horizon in the north-north-west spread at 
the zenith 60^ wide and converged again at the horizon in the 
south -south -east. They were like thin clouds, through which 
the stars were easily seen. The belt of Orion was exactly then in 
their midst. I can liken th^ir shapes to nothing more than the 
vibrations of a cord, stretched from horizon, over the zenith, to 
horizon again. But they were stationary, and had so far disap- 
peared at 11.80 P.M., standard time, that only curious traces and 
patches remained. I fnncy that had not the moon t>een shioing, 
these beautiful t>ands wou:d have shown luminosity. 

I judged that the radiating point in the north north-west was a 
trifle went of the magnetic meridian there; but our western de- 
clination here in some nine degrees. These were, of course, 
parallel bands, the diver^^ence and convergence points being the 

effect of perspective. James Hyatt. 

Hooeymeaibrook Station, N.T., Dec. 10. 

Alleged Extinction of Mulatto. 

A FEW months since an article appeared in a medical journal 
affirming that the pure mulatto colonies of southern Ohio were 
dying out after the fourth generation. Can any reader point me 
to the article in question, or to any definite information bearing 
on the permanence of the mulatto as a species (or variety)? 

Polytechnic Society, LoulsvUle, Ky. JaS. Lewis Howe. 



BOOK-REVIEWS. 

Lesaotis in Elementary Mechanics. By Sir Philip Maqn us. New 
York. Longmans, Green. & Co , 1892. 870 p. 12**. 

Elementary Manual of Applied Mechanics, By Andrew Jamie- 
son. London, Griffin & Co. 265 p. 12**. $1.25. 

These two little treatises on mechanics illustrate two very dis- 
tinct lines of college and school work, and are each characteristic 
of its class. Sir Philip Magnus has been distinguished for many 
years for his siicces» as an author in this field, and his '' lessons '* 
have gone to their thirtieth thousand. The method of treatment 
of the subject is that which has been endorsed by authority and 
become ** standard." The usual division of the subject into kine- 
matics and dynamics is observed ; and the latter is again subdi- 
vided, as customary, into kinetics and statics. Motion, as a more 
elementary idea than force, is first discussed, then follov^s the 
study of force and its effects in the production of equilibrium. 
The study of kinetics and of statics brings out the differenced in 
effect when the body is free to move and when the forces produce 
no motion. The special feature of the book is the admirable 
manner in which energy is discussed and its operation illustrated. 
The extent of the work is such as is expected to suit the wants of 
the scholar of the first year, and is well adapted to the needs of 
those proposing to take the London University course or other 
of similar character. For this country it will make an excellent 
high-school course. 

Professor Jamieson's work is characterized by its constant utili- 
zation of the principles taught, by application in the problems of 
every -day life and of constructive work. Even its illustrations 
have the advantage of being selected from among those of builders 
of machinery illustrating the principles treated. It is intended to 
meet the needs of students preparing for science and art examina- 
tions; but should be found of special value to those proposing tr> 
enter up>on a course of technical education. It would be an ad- 
mirable work for the better class of manual training schools, 
from which students pass into the technical colleges and pro- 
fessional schools of engineering. This establishment of a close 
relation between the principles taught and their useful applica- 
tions in industry, and in the design and construction of machines, 



is a matter in which the older text-books have utterly failed, but 
in which the author uniting a knowledge of principles with 
familiarity with practice may always succeed, and with great ad- 
vantage to himself in competition with the teachers of the ab- 
stractions alone. Even the average practitioner woul<l k)e none 
the worse for a careful review of this little primer of mechanics. 
The best of books have their little defects; and we observe, in 
both these primers of mechanics, the old, and long-ago exploded, 
ideas on friction; no distinction being made between the laws of 
solid and those of fluid friction and the *• mediate" friction of 
lubricated surface*. Here are the old laws and the actual fact in 
'• parallel column '* : — 

Lawn of Friction. 
Solid (Jamieson 

and others). Fluid. Mediate. 

(1) F varies as F is constant with F varies as/ (P) . 

Pressure. P var> ing. 

(2) F independent F varies as A. F varies as / {A). 

of Areas. 

(3) F independent F varies as V«. F varies as/ (V;. 

of Velocity. 

The first of these sets of *• laws*' is that usually found unquali- 
fied in elementary text-books an-l is, obviously, entirely mislead- 
ing; although defective lubricatitm is so common in machinery 
that the result is less serious than might otherwise be the fact. 

Geodesy (Riverside Science Series). By J. Howard Gore. Bos- 
ton, Houghton. Mifflin & Co. 218 p. 16<>. $1.25. 

Introduction to (Geodetic Surveying. By Mansfield Merriman. 
New York, J Wiley & Sons. 170p. 8^. 

The first of these books is an historical account of the science 
of geodesy from the time of the ancients to the present, written 
in popular and interesting if^tyle and is likely to prove most ac- 
ceptab e lo the average reader, not an expert, who may desire to 
know something of the methods which have been adopted in the 
determination uf the dimensions of the ear.h and their results. 
Its author has enjoyed the ran^ privilege of working from the 
original documents, as he states in his preface, and his sketch 
thus come9 as authoritative. He commences his task by refer' 
ence to, and brief det^cription^ of, the primitive notions of the 
older peoplcH, and their rude attempts to measure the earth. 
When their comparative ignorance of the subject, and their lack 
of instruments of exact measurement are considered, their 
approximations to the actual value of these dimensions seem little 
less than marvellous. The Chaldeans not only knew the earth to 
be *' round *' b^t made the degree equal to 4,000 steps of a came), 
and the circumference of the earth about 24.000 miles. The 
Greeks and Romans took this quantity to be 250,000 stadia; the 
Arabians found it to be between 56 and 57 miles, 71 of our miles, 
per degree. Fernel, a French geometer of about 1550, measured 
(he degree, and made it about 69 miles. Snell, in 1615, made 
the first scientific measurement of importance, however, making 
the arc of a meridian 55,072 toises, which is about 2,000 toises 
short. The toise is 6.4 feet. 

Picard, in 1670, made the degree 57,060 toises, and so nearly cor- 
rectly as to give to Newton his famous proof of the extension of 
the gravitation of the earth to its satellite. Later work is fa- 
miliar to all interested in the subject, and it is a pleasure to note 
that the U. S. Coast Survey has done its share. It is considered 
by Profe8.«*or Gore that the computations of Professor Harkness, 
making the ellipticity of the earth 1:300.2. and the quadrant to 
measure 10,001,816 meters, will prove most exact, although those 
of Bessel and Clarke are now generally received. 

Professor Merriman*s work is a formal and scientific treatise on 
the work of geodetic surveying. It includes a number of lectures 
on the figure of the earth, prepared as introductory, and also a 
discussion of the '* Method of Least Squares,'* written especiaUy 
for surveyors and engineers, as well as for students. The third 
and concluding part contains a synopsis of the methods and com- 
putations of precise triangolation. The introductory portion 
giyes a history of the development of modem methods and aome 
interesting facts relatiTe to the work of the older geometers and 
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■urrpyore. TbPtr>'ntifte ia a moetsatisfactory onefoiils purpose; 
iU autbor is kaono as not only an autbority and in all respects 
competent, but as one of the most accurate and painstaking of 
writen. His work will nndoubtedly And its place prompllf , and 
will be adaptt'd for purposes of insiructioo in many schools of the 
higher cUss, and will supply multitudes of young ensineers nith 
the facts and methods that tbey rrquite in their praciice. 
-Coalt and Cokes in Wed Virginia: a handbook on the coals and 
cokes of the Great Ksnawha, New River, Flat Top and adja- 
cent diftricts In West Virginia. By Wx. Sbyhoub Edwards. 
Cincinnati, R. Clarke & Go. 162 p. 
Mb. Seyhodr has collected io this book a great mass of statia- 
tical and geol<^cal information which canDot fail to be useful 
and valuable to all who are interested in the West Virginia cosl- 
flelds. In the first chapter a brief review is given of the ooal- 
measores as tbej occur in the southern part of the State, and this 
ia followed by chapters giving details of numerous sections. We 
have first tables of vertical sections giving the name used hy the 
Pennsylvania Survey, the local name, height or thickness, mate- 
rial, etc. ; then tables of chemical analyses, tables showing com- 
parative gas-yielding power, steam-producing power, and chemical 
analyses and physical testa of coke. This closes part ooe. 

In part two we have sketches of various districts and tables 
showing the output, coat of production, transportation, and aver- 
age prices obtained in a series of years. In these days of pools 
and combines by railroads, and of trusts hy manufacturers, it is 
of interest to note the immense difference in cost of transportation 
when water and land carriage ia considered. The Great Kanawha 
Biver bas been improved under the auspices of the general gov- 
ernment by means of lock^ and dams so as to afford continuous 
transportation facilities for about t«n months out of the year. The 
moot of the dams in the river are " movable." that is, can he 
lowered lo the bottom of tbe stream in bigb water and raised 
when the river falls, so as to afford a constant depth of six feet. 



The coal is carried in barges averaging about SOO tona, or between 
ia.000 and 13.000 bushela. Fonr bargee can be easily handled hy 
a tow-boat in tbe locks, and from 1 to 14 in the open river; while 
on the Ohio from 14 to 84 barges are taken by a single tug. 
Thirty barges contain about in,000 tons, equal to a continuous 
train of 80-ton railroad cars 0^ miles long. The rate of towing 
this coal from Charleston, W. Va., to Cincinnati, a distance of 
268 miles, is only 95 cents per ton, or, to those who hire barges 
and BO pay rent for them, ffli cents per ton. To Louisville. 304 
miles from Charleston, the rate, including rent, and the return of 
barges, ia 48 cents per toa. or l,^', mills per ton per mile. For 
the longer distance to New Orleans, 1,776 miles, the cost is %\.2!i 
per ton, or -^'^ of a cent per ton per mile. Contrast this now with 
the co^t of railroad freight from New York to Chicago. 913 mileK, 
and we have $4.60 per ton, or S mills per ton per mile, against ^V 
of a mill per ton pec mile for 1,776 miles to New Orleans. Surely 
nothing can show more clearly tbe value of water carriage to the 
community as a whole, and no better argument could be advanced 
in favor of the continued development of our river, canal, and 
lake navigation. Joseph F. Jahks. 

Wublngtoo, D.C, Dm. 10. 

A Manual of Phytitx. By Wnxuu Peddix, D.SC., F.R.S.E. 
New York, G. P. Putnam's Sons. 501 p. 8". 
The language of mathematica is noted for precision snd con- 
ciseness; hut, with its incomparable advantages. hoLh for expres- 
sion and for reasoning, it offers a barrier to many minds as for- 
bidding as any Chinese wall. One reader of physics enjoys 
brilliant lecture experiments, another desires a guide to accurate 
lahorutor; measurements, but neither phase is apparent in this 
volume. It is offered as " an introduction to the study of physical 
science, designed for the use of university sludente.'' With little 
dedcripti n of apparatus or manipulation, it presents an orderlj 
view of the several topics, setting forth the unity of nstoral phi- 
losophy, and tracing the results of observation to tbe kinetic 
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Dec. 27 by the remaining speakers. 
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SCIENCE 

More than one thousand of the iead- 
i ng scientific men and women of Amer- 
ica and Europe have agreed to contrib- 
ute to the paper during the coming year; and, 
as others are constantly joining in this move to 
make the paper more valuable than ever, it can- 
not be long before there will be over tWO thou- 
sand competent users of this weekly 
medium of scientific discussion. 

See last page of this number. 

Send 50 cents (in postage stamps, if most convenient) for 
months' trial subscription. 



N. D. C. HODGES, 874 Broadway, NewYo 
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b7potbeeee which best explain them. The more importaot for- 
mulaa of difTereotial Had iotegral culculua are deduced in no earl; 
chapter (of onl; IS pHges) on " varying quantitiea.'' This Is 
well wrltlen for review, but lees adapted to the student who ie un- 
familiar wiih calculus. The next chapter dlscuaseB vectorg, com- 
position of motion or velocities, harmonic motion, etc.. as pre- 
liminary to mechanics, gravitation, and the properties of matter. 
Wbile the phenomena and the laws of Bound, light, beat, and 
electricity are taken op in succeMion, the essential unity and In- 
terdependence of the several subjects are kept in view. Tlins 
maay of the terms and forniulas which we usually associate with 
statical electricity are discussed in connection with gravitation, 

Among the IntereMing topics are Thomson's hypothesis of 
vortex atoms, Maxwell's electro- magnetic theory of light, and tbe 
several theories of ether. 

Referetii-eH to original papers, and problems to be solved by the 
student, might have been desiriible features, but would have in- 
creased tbe size of the voltfme. A very large rauKC of physical 
science is comprised within moderate space ; and thisisconSdcDtly 
recommended to those who enter into the beauties of mathetnati- 
cal thought. RoBT. B. Warder. 

By C. R. Tompkins, H.E. The au- 

Tnis is a pamphlet of sixty pa^es containing a condensed ac- 
-count of the machinery and processes of woodworking, hj an 
author e\ idently practically familiar with the subject. He gives 
a plain and simple account of the beat practical methods of plan- 
ning and building the woudwoching " plant" and of placing ila 
raacliinery. The mostusualand slandnrd forms of woodnorking 
oiscbinery are described, and " practical instructions for the 
care, management, and preservation of the machinery " are given. 
Illustrations of tbe tools employed are also given. The paper is 
printed in good style, and it would be worth while, one would 
think, t" douli'e its extent and bind it up. The good aeate of 
ibe autb:ii ii ^een in his remarks about the uee of lubricants. 



He thinks that there ie " no eoonomj in saving five dollars onthe 
price of a barrel of oil, and losing ten dollars, In consequence of 
its use, in extra repairs; which is in most cases a fact." 



AMONG THE PUBLISHERS. 

pROPBSaoR E A. SUTH, State Geologist of Alabama, has re- 
cently published a " Sketch of the Geology of Alabama." In It 
are given descriptions of the various geological formations out- 
cropping, with mention of the economic products found in them. 
In this regard the most valuable rocks are the crystalline scbiFta 
of Archiean age, and tbe Coal Measures. From the former sre 
derived many varieties of minerals and from the latter large 
amounts of coal. The Clinton or Red Mountain formation is 
alsoof value for Ihe large quantity of iron ore it contains. The 
formations occurring in the State and treated of with more or 
less fullness, are Archean. Cambrian, Silurian, Devonian. Car- 
boniferous. Cretaceous, Eocene, Miocene, Pliocene (?), Pleisto- 
cene, and Recent. The pamphlet will prove useful togeologiets 
in general and the citizens of Alabama in particular. 

— Professor Merwin-MarieSqell, who is one of the few spe- 
cialists in compirative religion to he found in the United Statee, 
and who lins been kno-vn for some years aa a writer and lecturer 
on that and other antliropological sulijects, has recently severed 
his connection with tbe University at Washington, for the pur- 
pose of giving his attention to tire conducting of a magazine de- 
voted to tlie comparslive history of rellgionsand the archseology, 
philology, history, philosophy, religion, and literature of the 
Asiatic peoples. Tbe leading specialists of Europii and America 
will he found among the contributors, but it is intended to give 
the periodical enough of a papular character to make it acceptable 
to the general reader as well as to the serious students of the 
sciences concerned. The name of the magazine will be The 
Oriental Revieio. It will be a bimonthly, with a subscription 
price of two dollars a year The publication office is at 8,138 H 
Street, N. W., Washington, D. C. 
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"We etroDelT recommond Dr. BriHtob 
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"A oBsCul and reellf InterOBCInii vork, whith de- 
Berres to be vldply ruad nod studlsd botli In Europe 
uid Ameriofl."— .Sn'oMoii (Bag.) Brrald. 

"This Tolume ta meat stlmulatlnn. It 1b vrilteo 
with gie«t slearneBs. bo that anybody pan under- 
atand. aod vrhUa la BODie waya.perroree. Buperflclal. 
Kiaapg rery "oH the vompleCe Oold ot bumuiUy,"— 
n<Ve» Fori Time*, 

"Dr. Brlnlon laTeetablBBcioatlac lIlDBt tat Ions and 
measnrenifntB wItts an ludeacrlbuble .^bann ot nar- 
latlDD. ao cbat 'OaceB and TeopleB.' aiowodly a reo 
ord oC dIsDoieriid fsula. Is In reality a atrouK stim- 
ulant to the IniaKination,"— Philadelphia i^blic 

"TbH vork la ludlBpeDBabletotbp student who re- 
qulFea an IntnlllEenf Kulde to a couTse o[ etbno- 
Itrapblo reading. ''—PftitodelM'n Timt: 
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THE MODERN MALADY ; or, Snt- 
ferers froi ' Hems.' 
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from a non-nieihcal point of viow, of « con- 
dition of iH-health which is increasingly 
prevalent in all ranks of Eociety. In the 
first part of thi9 work the author dwells on 
tho errors in our mod-c of treating NeuraB- 
tbonia, consequent on tba wide ienorance of 
tbe subject which still prevails; in the aec- 
OD>l part, attention is drawn to the princi|ial 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief hi 
tory of nervous exhaustion and the modes of 
treatment whicb have at various times been 
thought suitable to this most painful and try- 
ing die ease. 

By CYRIL BENNETT. 
IS", 184 pp., J1.50. 
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A. KUCUEl^TEU FELLOW. 

fB. H. HCCDDBH.} 
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THE POPULAR SCIENCE MONTHLY. 

A culture that lacks science is a one-sided culture. 
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THE DETELOFXEHT 07 AKEaiCAJT IHDVBTRIX8 S3CE COLUlDnB, 
now mnning in the Honthlt, will be eontinaed. There have already been published three article! on The Woolen UuinfBCtnre, by 
8. N. D. NoBTH ; four articles on The Hftkiag of Iron and two on The Ukkini of Steel, by W. F. Dtmm. The flnt of two artiolN on 
Americnn Pottery appears in the December number. All of thcM are profusely illuitrated; and limilar papers on The Cotton Mnnn- 
fsctnre, by Edwakd Atkinmit and Qen, W. F. Dbapbk; Piano-Uakinf, by Daniu. Spillahx; GlaM-HBkinf, by Prof. C. Haxfoid 
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Hon. Cakboll D. Wrioht will continue hia incitiTO Leaaons from the Census. Dr. Ahdrcw D. Wbiti will contribute some oon- 
olnding paper* on Tkc Warfare of Science, and there will be occasional articles from Hon. David A. Wblls and from DavlD Staxb 
JOBDAH. Preeident of Stanford Univeniity. 

The other contents of the coming numbers can not be definitely anoounoed at this time, but the character of the contrllnitioiis auty 
be interred from 
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Twenty years ago oar first number was iHoed with the following atatement: " Tbb Popiilab Soibnci MoifTHLT has been started to 
help on the work of aoond pnblie •daoation,'by snoplying initmotire articles on the leading sabjeote of soientiflo inquiry. It will oontain 
papers, original and selected, on a wide range of snbjeoU, from tbe ablest scientific meo of different countries, explaining their vlewa to 

non-seientifio people." This task has grown larger uid more important with the contiDoal growth of science, and the scope and rr 

«f tbe Uobtslt hare been oorreapondingly widaned. Ho palni will be spared for ita adequate performance in the fntnre. 
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THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 

WITH NOTES ON ITS EARLY DISCOV- 
ERY, ON THE ESKIMO, ON ITS PHY- 
SICAL GEOGRAPHY, GEOLOGY AND 
NATURAL HISTORY, TOGETHER WITH 
A BIBLIOGRAPHY OF WORKS, ARTI- 
CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
OF THE LABRADOR PENINSULA. 

By ALPHEDS SPRIHG PACKARD, M.D., Ph.D. 

Bportemen and omithologists will be Interested in 
the list of Labrador birds by Mr. L. W. Turner, 
which has been kindly revised and brought down to 
date by Dr. J. A. Allen. Dr. 8. H. Scudder has con- 
tributed the list of butterflies, and Prof. John 
Xaooun, of Ottawa, Canada, has prepared the list of 
Labrador plants. 

Kuoh pains has been taken to render the bibliog- 
raphy complete, and the author is indebted to Dr. 
Fjrans Boas and others for seTeral titles and impor- 
tant suggestions; and it is hoped that this feature of 
the book will recommend It to collectors of Ameri- 
cana. 

It is hoped that the Tolume wUl serre as a guide 
to the Labrador coast for the use of trayellers, 
yaehtsmen, qportsmen, artists, and naturalists, as 
wen as those interested in geographical and histoH- 
eal studies. 

518 pp., 8^ $8.50. 
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INSECTS AND INSECTICIDES. 

A PRACTICAL MANUAL, 

Concerning Noxious Insects and the Methods 
of Preventing their Injuries. 

By CLARENCE M. WEED, 

Professor of Entomology and Zoology, New 
Hampshire State College. 
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l¥filAT IS SAID ABOUT IT. 

*' I think that you have gotten together a very 
usefnl and valuable little book/'— Dr. C. V. Riley, 
U. S. Entomologist, Washington, D. C. 

"It is excellent/*— James Fletcher, Dominion En- 
tomologist, Ottawa, Canada. 

'*! am well pleased with it.''— Dr. F. M. Hexamer, 
Editor American Agriculturist^ New Tork. 

" It seems to me a good selection of the matter 
which every farmer and fniit grower ouVht to have 
at his immediate command."— Prof. 8. A. Forbes, 
State Entomologist of Illinois, Champaign, 111. 

** A good book, and it is needed."— Prof. L. H. 
Bailey, Cornell University. 

" It is ene of the best books of the kind I have 
ever seen."— J. Freemont Hickman, Agriculturist, 
Ohio Experiment Station, Columbus, Ohio. 

** I shall gladly recommend it."— Prof . A. J. Cook, 
Michigan Agricultural College. 

Price, $1*25« 

Sent postpaid to any address on receipt of price. 



THE BOTANICAL GAZETTE. 

A monthly illustrated journal of botany in 

all its departments. 

as cents a number, $s.so a year. 

Addre.. PUBLISHERS BOTAHICAL GAZETTE, 

BlooiDliicton, Ind. 

JOHN IRELAHD'S Bookstore, 1197 Broadiaj 

near 29th St., is convenient to the ratldenc^ qnarter of 
the city; it is a good place to drop into on the way np 
or down town to select books or stationery. His stock 
is weU selected and embraces all the new and standard 
books as soon as issued. Out-of-town porchasen can 
ardwby mail with every confidence that their wants 
will be as well supplied as if bnjring In person. 
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Aalisburt, University of Wisconsin; Joseph B. Ttrrbll, Gteol. Sar. of Canada; B. O. Ulrioh, Minnesota 
Oeologioal Survey: Prop. I. C. White, University of West Virginia; Prop. N. H. Winohell, University 
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Oil 

% I A principle shows, in anliiktant without study ( 
I |jj culation, a complete Calendar for soy roonth from 
U the TMtr 1 till the ead of M ie* Sample, tK cts. 
"^ JBOU-nOlAS 00, 47 UPiTlRI PUflCuW TOftL 



B 



ACK NUMBERS aa^l complete seUof leading Mag. 
azines. Haies law. AM. MAG. EXCHANGE. 
Schohane N V 



EDUCATIONAL. 



School of Applied Ethics. 

Plymouth, Mass., July 7~Aug. 17, 1892. 

Daily lectores in EG0N01UC8, HISTOBT OF 
RELIGIONS, and ETHICS. For Program, girinf 
fnll particulars, apply to the Secretary, 

S. BURNS WESTON, 
118 South 12th St., Philadelphia. 

Amherst Summer School 

of LanguageSjArt, Literature, Chemistry. Mathemat- 
ics, Library work, History, and Political Economy. 
Sixteenth session opens Jaly4, 1892. For program 
address Prof. W. L. MONTAOtfE. Amherst, Mass. 

ROSE POLYTECHNIC INSTITUTE, 

Terre Haute, Ind. A College of Engineering. Well- 
endowed, well-equipped. Courses in Mechanical, 
Electrical, Civil STngineering and Chemistry. Bxten- 
sive Machine Shops. Laboratories, Drawing Booms, 
Library. Expenses low. Address H. T. EDDY, Pres. 
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E. Fo BIGELOW, Editor and PubUsher. 
ASSOCIATE EDITORS: 

M. A. BOOTH, F.R.M.S., Microscopy, Longmeadow, Mass. 
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C A. SHEPARD, Botany, New Britain, Conn. 
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THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 

WITH NOTES ON ITS EARLY DISCOV- 
ERY, ON THE ESKIMO, ON ITS PHY- 
SICAL GEOGRAPHY, GEOLOGY AND 
NATURAL HISTORY, TOGETHER WITH 
A BIBLIOGRAPHY OF WORKS, ARTI- 
CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
OF THE LABRADOR PENINSULA. 

By ALPHEUS SPRIHG PACKARD, M.D., PLD. 

SportHoneo aDd omitholoKistH will be Interented in 
the list of Labrador birdH by Mr. L. W. Turner, 
which has been kindly reviaed and brouKht down to 
date by Dr. J. A. Allen. Dr. 8 H. Scudder has oon- 
trlbuted the list of butterflies, and Prof. John 
Macoun, of Ottawa, Canada, has prepared the list of 
Labrador plants. 

Much pains has been taken to render the bibliog- 
raphy oomplete, and the author is indebted to Dr 
h ranz Boas and others for several titles and impor- 
t int sugjrestions: and it is hoped that this feature of 
the book will recommend it to collectors of Ameri- 
eana. 

It is hoped that th** Toiume will serve as a guide 
to the Labrador coast for the use of travellera, 
yachtsmen, sportsmen, artists, and naturalists, as 
well as those Interested in geographical and historl* 
oal studies. 

513 pp., 8^ 18.50. 
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This unrivaled periodical, which is now in its for ly-ae veil til year, continues to 
maintain its high reputation for excellence, and enjoys the largest circulation ever attained 
by any scientific publication. Every number contains sixteen lar^e pa^es. beautifully 
printed, elegantly illu8trate<l ; it presents in popular style a descriptive record of the most 
novel, interesting, and important advances in Science, Arts, and Manufactures. It shows 
the progress of the World in respect to New Discoveries and Improvements, embracing 
Machinery, Mechanical Works, Engineering in all branches, Chemistry, Metallurgy, Elec- 
tricity, Light. Heat. Architecture, Domestic Economy, Agriculture, Natural History, etc. 
It abounds with fresh and interesting subjects for discussion, thought, or experiment. It 
tends to improve the mind; encourages to self exertion, activity, and development; fur- 
nishes hundreds of useful suggestions for business, and for simple, light, and profitable 
occupations. It promotes ludu.stry, Progress. Thrift, and Intelligence in every community 
where it circulates 
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INSECTS AND INSECTICIDES. 

A PRACTICAL MANUAL, 

Concerning Noxious Inflects and the Methods 
of Preventing their Injuries. 

By CLARENCE M. WEED, 

Professor of Entomology and Zoology, New 
Hampshire State College. 



l¥filAT 18 SAID ABOUT IT. 

" I think that you have gotten together a very 
useful and valuable little book.''— Dr. C. V^. Riley, 
U. S. Bntomologist, Washington, D. C. 

"It is excellent.'*— James Fletcher, Dominion En- 
tomologist, Ottawa, Canada. 

"I am well pleased with it."— Dr. F. M. Hexamer, 
Bditor American Agriculturiat^ New Tork. 

" It seems to me a good selection of the matter 
which every farmer and fruit grower ought to have 
at his immediate command."— Prof. S. A. Forbes, 
State Entomologist of Illinois, Champaign, 111. 

**A good book, and it is needed."— Prof. L. H. 
Bailey, Cornell University. 

** It is ene of the best books of the kind I have 
erer seen."— J. Freemont Hickman, Agriculturist, 
Ohio Experiment Station, Columbus, Ohio. 

** I shall gladly recommend it."— Prof . A. J. Cook, 
Iflohigaa Agricultural College. 

Price, $1.25. 

Bent postpaid to any address on receipt of price. 
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REO-DiRWimSM AHD lEO-LilARCKISI. 

By LBSTB.i F. WARD. 

Annual address of the President of the Biological 
Society of Washmgton delivered Jan. 34, 1891. A 
historical and critical review of modem scientific 
thought relative to heredity, and especially to the 
problem of the transmission of acquired characters. 
The following are the several heads Involved in the 
discussion Status of the Problem, Lamarckism. 
Darwinism, Acquired Characters, Theories of He- 
redity, Views of Mr. Oalton, Teachings of Profes*or 
Weismann, A Critique of Weismann, Neo-Darwin- 
ism, Neo-Lamarokism, the American "School," Ap- 
plication to the Human Race. In so far as views 
are expressed they are in the main in Una with the 
general current of American thought, and opposed 
to the extreme doctrine of the non-transmissibility 
of acquired characters. 

Price, postpaid, 26 cents. 

H. D. C. HODGES, 874 Broadway, H. T. 



THE BOTANICAL GAZETTE. 

A monthly illustrated journal of botany in 

all its departments. 

as cents a number, $a.so a year. 

Address PUBLISHERS BOTAMCAL GiZEnE. 

Bloomlnsloii, Ind. 

JOHNIREUHD'S Bookstore, 1197 Broadway 

near 29th St., is convenient to the residence qoarter of 
the city ; it Is a good place to drop into on the way up 
or down town to select books or stationery. His stocR 
Is well selected and embraces all the new and standard 
books as soon as Issaed. Out-of-town purchasers can 
order by maU with every con Bdenoe that their wants 
will be as well supplied as If buying in person. 

BACK NUMBERS and complete seu of leading Mag- 
annes. Hates Uw, AM. MAG. EXCHANGE. 
Schohane N V 



The American Geologist for 1892. 

Edited by Paor. 8. Caltw, University of Iowa; Da. E. W. Clatpolk, Buchtel College: John Btsbman, 
Lafayette College ; Da. Pbrsifor Frazbr, Penn. Hort. See; Paor. F. W. Cbaoiii. Colorado College; 
Paor. RoB'T T. iIn.L, U. S. Irrigation Survey; Dr. Andrbw C. Lawsoif, University of California; B. D. 
SAUBBuaT, University of Wisconsin; Josbph b. Ttbrbll, Qeol. Sur. of Canada; E. O. Ulbioh, Bilnnesota 
Oeologioal Survey: Paor. I. C. Whitb. University of West Virginia; Paor. N. H. Winohbll, University 
of Minnesota. Mow in its IXth volume. $8.50 per year. Sample copies, sM) cents. Address 

THE OEOLOGICAL PTJBLISHniO CO., MinneapoUs, Minn. 



Mew Method of Protecting Property 
from Lightning. 

Tbe Ligbtning Dispeller. 

Price, $20 to $30.— According to size. 

The Patent Lightning Dispeller is a conduc- 
tor specially designed to dissipate the energy 
of a lightning discharge, — to prevent its 
doing harm, — placing something in its path 
upon which its capacity for causing damage 
may he expended. 

No recorded case of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under 
the conditions employed. 

Correspondence solicited. 

AGENTS WANTED. 

Tbe American Lightning Protection Company 

United Bank Building, Sioux City, Iowa. 
EDUCATIONAL. 

School of Applied Ethics. 

Plymouth, Mass., July 7-Aug. 17, 1892. 

Dally lectures in ECONOMICS, HISTORY OF 
RELIGIONS, and ETHICS. For Program, givioK 
fall particulars, apply to tbe Secretary, 

8. BURNS WESTON, 
118 South 12th St., Philadelphia. 

Amherst Summer School 

of Languages, Art, Literature, Chemistry. Mathemat- 
ics, Library Work, History, aad Political Boouomy. 
Sixteenth session opens July 4. 1892. Forproin^m 
address Prof W. L. MONTAQDB. Amherst, Maos. 

ROSE POLYTECHNIC INSTITUTE, 

Terre Haute, Ind. A CoUege of Engiaeering. Well- 
endowed, well-equipped. Courses In Mechanical, 
Electrical, CItII EfngineerinR and Chemistry. Exten- 
sive Machine Shops. Laboratories, Drawing Rooms, 
Library. Expenses low. Address H. T. EDDT, Pres. 
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Published Monthly at Portland, Cono. 
A MEDIUM OF UTTEECHANOE OF OSSEEYATIONS FOB ALL 

STUDENTS AND LOVERS OF NATURE. 

E. F. BIGELOW, Editor *and Publisher. 
ASSOCIATE EDITORS: 

M. A. BOOTH, F.R.M.S., Microscopy, Longmeadow, Mass. 
J NO. H. SAGE, Ornithology, Portland, Conn. 

A. W. PEARSON, Entomology, Norwich, Conn. 

C. A. SHEPARD, Botany, New Britain, Conn. 

C. A. H ARC RAVE, Conchology, Danville, Ind. 

R P. GORHAM, Geology, 103 Knight St., Providence, R. I. 

Yearly Subscription 9 $1. Single Number , lO Cents. 
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THE UBRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 

WITH NOTES ON ITS EARLY DISCOV- 
ERY, ON THE ESKIMO, ON ITS PHY- 
SICAL GEOGRAPHY, GEOLOGY AND 
NATURAL HISTORY, TOGETHER WITH 
A BIBLIOGRAPHY OF WORKS, ARTI- 
CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
OF THE LABRADOR PENINSULA. 

By ALPHEUS SPRIRG PACRARD, I.D., PI1.D. 

Sportsmen and omitboloKUts will be interented in 
the list of Labrador birds by Mr. L. W. Turner, 
which has been kindly rerised and brought down to 
date by Dr. J. A. Allen. Dr. 8. H. Scudder has con- 
tributed the list of butterflies, and Prof. John 
Macoun. of Ottawa, Canada, has prepared the list of 
Labrador plants. 

Much pains has been taken to render the bibliog- 
raphy complete, and the author is indebted to Dr. 
Franz Boas and others for sereral titles and impor- 
tant sugKestions: and it is hoped that this feature of 
the book will recommend it to collectors of Ameri- 
cana. 

It is hoped that the Tolome will serre as a Ruide 
to the Labrador coast for the use of trarellers, 
yachtsmen, sportsmen, artists, and naturalists, as 
well as those interested in geoinraphioal and histori- 
cal studies. 

513 pp., 8S $8.50. 
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BECAUSE -*' It is illustrated lavishly and 
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are deemed of adequate merit. 

For further particulars apply to 

SAMUEL HENSHAW, Secretary. 

Boston, July 86, \ti^. 
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BECAUSE -'* It is illustrated lavishly and 
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tionatist 

BECAUSE-*' 1 1 is the beat medium 
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abreast."— CAaiiffc«^ iV. Depew, 
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chant analysis of literary novelties 
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MAL. 
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sorit^ed by a motta corresponding to one borne by 
tbe manuscript, and must be banded to the Secre- 
tary on or before April 1, 1893. 
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SAMUEL HENSHAW, Secretary. 
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THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 

WITH NOTES ON ITS EARLY DISCOV- 
ERY, ON THE ESKIMO, ON ITS PHY- 
SICAL GEOGRAPHY, GEOLOGY AND 
NATURAL HISTORY, TOGETHER WITH 
A BIBUOGRAPHY OF WORKS, ARTI- 
CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
OF THE LABRADOR PENINSULA. 

By ALPHEUS SPRfflG PACKARD, I.D., PUD. 

Sportsmen and ornithologists will be tnteredted in 
the list of Labrador birds by Mr. L. W. Turner, 
which has been kindly rsTtsed and brouKht down to 
date by Dr. J. A. AUen. Dr. S. H. Soudder has con- 
tributed the list of butterflies, and Prof. John 
Macoun, of Ottawa, Canada, has prepared the list of 
Labrador plants. 

Much pains has been taken to render the bibliog- 
raphy complete, and the author is indebted to Dr. 
Frans Boas and others for sereral titles and impor- 
tant suggestions; and it is hoped that this feature of 
the book will recommend it to ooUeotors of Ameri- 
cana. 

It is hoped that the volume will serve as a guide 
to the I^brador coast for the use of traTellers, 
yachtsmen, sportsmen, artists, and naturalists, as 
well as those interested in geographical and histori- 
studles. 



518 pp., S*', $8.50. 



N. D. C. HODGES, 

974 BROADWAY, NEW YORK. 



To the Readers of SCIENCE: 

During the past year it has been found possible to enlist the interest of 
scientific workers in the success of Science to such an extent that more than eight 
hundred have promised contributions during the coming twelve months. Not 
only are contributions of merit coming in ever increasing numbers from American 
scientific men and women, but we are now securing our first contributions, in any 
quantity, from abroad. 

We know that this development in the usefulness of Science is appreciated, 
not only from the many kind letters received, which are always inspiring and 
which we wish our friends would mark as at our disposal for publication, but 
from a marked increase in the number of new subscribers. 

Science owes its existence to the munificence of two gentlemen, whose names 
we do not feel at liberty to publish, who contributed very nearly $100,000 toward 
the support of the paper in its early years. There is no longer need of such 
liberal subsidizing, but we do need cash subscriptions from all who feel at all in- 
terested in a weekly journal of science in America. 

There is no question that scientists are cosmopolites and that a journal is the 
more useful to them the more it is international in its character. As the result of 
our efforts to develop the use of Science abroad, we have recently published 
articles from V. Ball, Dublin ; Edward T. Dixon, Cambridge, England ; A. H. 
Keane, London ; David MacRitchie, Edinburgh ; Edward Seler, Berlin ; Isaac 
Taylor, York ; G. D. Liveing, Cambridge, England ; the Marquis de Nardaillac, 
Paris ; Miss Agnes Crane, Brighton, England ; E. Trouessart, Paris ; J. Edmund 
Clark, York ; and have in hand for early publication a number of papers from 
prominent European scientific men. 

To develop this international feature of the paper an enlargement to twice 
its present size will be necessary, and an increase of the price to six dollars. 

If we can secure a sufficient increase in the number of subscribers we can 
promptly enlarge and improve Science still further, but cannot without, as in the 
past the work, as will be seen, has been largely a labor of love. Within the 
acquaintance of each of our readers there must be someone sufficiently interested 
in the development of what we hope is a valuable means of scientific discussion 
to subscribe six dollars, and we urge each and all our friends to do what they 
can to help. If the number of new subscribers is as large as we hope, one* half of 
the enlarged Science would be printed and published in London to facilitate 
promptness of publication. 

Form of Subscription. 

N. D. C. Hodges, 874 Broadway, New York : 

Enclosed is check (money order, or whatever it may be) for six dollars, for 
which enter me as a subscriber to Science for one year and thirty-seven weeks, it 
being understood, however, that if the number of new subscribers received justi- 
fies the enlargement of the paper to twice its present size, the price being raised 
to six dollars per year, the term of my subscription shall be curtailed pro rata for 
the unexpired term. 



Name 



Address 
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RAGES AND PEOPLES. 

By DANIEL G. BRINTON, M.D. 

**The book is good, thoroughly good, and will long 
reoudn the best sooessible elementary ethnography 
in oar language.*'— T^ Christian Union. 

**We strongly reoommend Dr. Brlnton's 'Races 
and Peoples "^to both beginners and scholars. We 
are not aware of any other recent work on the 
sele&oe of which it treats in the English language.*' 
~-Atiatie i^uarterip, 

*'His \)0€k is an excellent one, and we can heartily 
reoommend it as an introductory manual of ethnoi- 
ogjr-Tke Monist. 

**A useful and really interesting work, which de- 
■erres to be widely read and studied both in Europe 
and Amerioa.*'— JfH^Mon (Eng.) Herald. 

"ThisYolume is most stimulating. It is written 
with great clearness, so that anytK»dy can under- 
stand, and while in some ways, perforce, superficial, 
crasM Yery well the complete field of humanity.''— 
Uu New York Times. 

*«Dr. Brinton inrestahlisoientifio illustrations and 
measurements with an indescribable charm of nar- 
ration, so that *Baoes and Peoples,' arowedly a rec- 
ord of disoorered facts, is in reality strong stim- 
ulant to the imagination."— Philadelphia Public 
Ledger. 

**The work is indispensable to the student who re- 
quires an intelligent guide to a course of ethno- 
graphic nmding.^^—Phuadelphia Times. 

Price, postpaid, •l.Tft. 



THE MODERN HALADT ; or, Snf- 
ferers from ' Nerfes.' 

An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ifn^orance of 
the subject which still prevails: in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervoufi exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 

12**, 184 pp., $1.50. 



PERIODICAL. 



*' Tbe Magaxine lor Hot Weather.** 



is *'A Sumoier Magazine 
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THE AMERICAN RAGE. 

By DANIEL G. BRINTON, M.D. 

" The book is one of nnosoal interest and Talue.*'— 
Inter Ocean. 

*' Or. Danl<»l O. Brintonwritesasthe acknowledged 
aathority of the Bvhject.*^— Philadelphia Pres$. 

**ThB work will be of genuine Yalue to all who 
wish to know the substance of what has been found 
oat about the indigenous Americans/*— iViafiir«. 

'*A masterly discussion, and an example of the 
snooesafol education of the powers of observation.** 
-'Philadelphia Ledger. 

Price, postpaid, $3. 

I. D. C. HODGES, 874 Broadiay, R. T. 



THE WINNIPEG COUNTRY; 



OR, 

R0D6HIH6 ITIITH AH ECUPSE PARTY. 

BY 
A. ROCHB8TBR FELLQW. 

CS. H. SCUDDKa.) 

With thirty-two Illustrations and a Map. 

12°. $1.50. 

"This is a sprightly narratire of personal inci- 
dent. The book will be a pleasant reminder to 
many of roueh experiences on a frontier which is 
rapidly receding.**— Boffon Transcript. 

" The picture of our desolate North-western terri- 
torr twenty-flTe years ago. in contrast with its 
ciTllized aspect to-day, andf the pleasant features of 
the writer*B style, constitute the claims of his little 
book to present attention.*'— TTic Dial. 



BECAUSE—** If one has only ten minutes 
every day to read, he can keep thor- 
oughly posted on the events of the 
whole world by reading this valuable 
publication.**-««att/c hress-Ttmes. 

BECAUSE-** It is illustrated lavishly and 
well and is indispensable."— CoM/voa- 
tionallst 

BECAUSE~**It is the best medium 
through which a busy man can keep 
abreast.'*— CAaunoeyiV. Depem, 

BECAUSE-** The * Keview of Reviews* la 
always interesting.**—^, r. Sum. 

BECAUSE— ** The usual bright and tren- 
chant analysis of literary novelties 
furnishes ideas for people who have 
none of their own.^*— Alsw York Com^ 
merelai Advertiser, 

BECAUSE— It makes a Summer Price of 

I "^ A**?Sr' THE Review OF Reviews,! 

AOEirrS WANTED. " ^•^OS PLACE, N. V. 



k.AAAA A A A.& A.A.X.A. A.A; 
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of Mimiesota. Now in its IXth volume. $3.S0 per year. Sample copies, 20 cents. Address 

THE OSOLOOICAL PXTBLISHIVO CO., Minneapolis, Minn. 



Fact and Theory Papers 

I. THE SUPPRESSION OF CON- 
SUMPTION. By GODFaiT W. Hambutoii, 1I.D. 
IX*. 40c. 

II., THE SOCIETY AND THE " FAD." 
By ArPLROir MOBOAK, Esq. W. 90 cents. 

III. PROTOPLASM AND LIFE. By 
C. F. COX. 18*. 76 cents. 

IV. THE CHEROKEES IN PRE-CO- 

LUMBIAN TIMES. By CTXUSTHOMAiL 12*. tl. 

V. THE TORNADO. By H. A. Hazkh. 

18». $1. 

VI. TIME-RELATIONS OF MENTAL 

phenomena. By JoeaPH JA8TB0W. 12». OOe. 

VII. HOUSEHOLD HYGIENE. By 

Mabt Tatlob Buull. U?. 76 oents. 

N. D. O. HODGhES, 

874 Broadway, New fork* N. T. 
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To the Readers of SCIENCE: 

During the past year it has been founc^l^^^^^^nlist the interest of 
scientific workers in the success of Science to such afl^^^^^^nore than eight 
hundred have promised contributions during the comi^^^^^^^nths. Not 
only are contributions of merit coming in ever increasing numN^^^Ki American 
scientific men and women, but we are now securing our first cont^utions, in any 
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Keane, London ; David MacRitchie, Edinburgh ; Edward Seler, Berlin ; Isaac 
Taylor, York ; G. D. Liveing, Cambridge, England ; the Marquis de Nardaillac, 
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By DANIEL G. BRINTON, M.D. 

**The book is good, thorou^ly Rood, and will long 
remain the beet aoceeeible eiementerT ethnography 
in oar language.''— 7%e Chrittian Unum. 

'*We strongly recommend Dr. Brinton-''s 'Races 
and Peoples ' to both beginners and scholars. We 
are not aware of any other recent work on the 
science of which it treats in the Bnglish language.'' 
'^Atiatic Quarterly. 

^Him book is an excellent one, and we can heartily 
recommend it as an introductory manual of ethnol- 
ogy."- 77^e ifon^^ 

"A useful and really interesting work, which de- 
■erres to be widely read and studied both in Europe 
and America."— Brtffhf on (£ng.) Herald. 

"ThisYolume is most stimulating. It is written 
with great clearness, so that anybody can under- 
stand, and while in some ways, perforce, superficial, 
nasDs Terr well the complete field of humanity."— 
2^ Ifew York Times. 

"Dr. Brinton invests his scientific illustrations and 
measurements with an indescribable charm of nar- 
ration, so that 'Races and Peoples.' arowedly a rec- 
ord of disooTered facts, is in reality a strougstim- 
ulant to the imagination."— Philadelphia I\iblic 
Jjedifer, 

"The work is indispensable to the student who re- 
quires an intelligent guide to a course of ethno- 
graphic ntAHng.'^^Phuadelphia Times. 

Price, postpaid, •1.7ft. 
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An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ifn^orance of 
the subject which still prevails; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the lutroduction to Part I. gives a brief his- 
tory of nervoup exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 

12**, 184 pp., $1.50. 



THE AMERICAN RAGE. 

By DANIEL G. BRINTON, M.D. 

" The book is one of unusual interest and value."— 
Inter Ocean, 

** Dr. Daniel Q. Brinton writes as the acknowledged 
aathority of the subject."— ilkitadelpAia Preee. 

" The work will be of genuine value to all who 
wish to know the substance of what has been found 
out about the indigenous Americans."— iViafiire. 

"A masterly discussion, and an example of the 
■nooesafnl education of the powers of observation." 
•^Fhiladelphia Ledger. 

Price, postpaid, 93. 
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THE MODERN MALAD? ; or, Sof- 
ferere from ' Nmes,' 

Ad introduction lo public consideration, 
from B. non-niedical point of vi«w, of a oon- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
lirst part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide isnonince of 
the subject which stilt prevails; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervous exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 
13", 184 pp., 11.50. 
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More than nine hundred of the lead- 
ing scientific men and women of Amer- 
ica and Europe have agreed to contrib- 
ute to the paper during the coming year; and, 
as others are constantly joining in this move to 
make the paper more valuable than ever, it can- 
not be long before there will be over tWO thou- 
sand competent users of this weekly 
medium of scientific discussion. 
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To the Readers of SCIENCE: 

During the past year it has been found possible to enlist the interest of 
■cientific workers in the auccesB of Science to such an extent that more than eight 
hundred have promised contiibutions during the coming twelve months. Not 
only are contributions of merit coming in ever increasing numbers from American 
icientific men and women, but we are now securing our first contributions, in any 
quantity, from abroad. 

We know that this development in the usefulness of Science is appreciated, 
not only from the many kind letters received, which are always inspiring and 
which we wish our friends would mark as at our disposal for publication, but 
from a marked increase in the number of new subscribers. 

Science owes its existence to the munificence of two gentlemen, whose names 
we do not feet at liberty to publish, who contributed very nearly $100,000 toward 
the support of the paper in its early years. There is no longer need of such 
liberal subsidizing, but we do need cash subscriptions from all who feel at all in- 
terested in a weekly journal of science in America. 

There is no question that scientists are cosmopolites and that a journal is the 
more useful to them the more it is international in its character. As the result of 
oar efforts to develop the use of Science abroad, we have recently published 
articles from V. Ball, Dublin ; Edward T. Dixon, Cambridge, England ; A. H. 
Keane, London ; Oavid MacRitchie, Edinburgh ; Edward Seter, Berlin ; Isaac 
Taylor, York ; G. D. Liveing, Cambridge, England; the Marquis de Nardaillac. 
Paris; Miss Agnes Crane, Brighton, England ; E. Trouessart, Paris ; J.Edmund 
Clark, York ; and have in hand tor early publication a number of papers from 
prominent European scientific men. 

To develop this international feature of the paper an enlargement to twice 
its prAent size will be necessary, and an increase of the price to six dollars. 

If we can secure a sufficient increase in the number of subscribers we can 
promptly enlarge and improve Science still further, but cannot without, as in the 
past the work, as will be seen, has been largely a labor of love. Within the 
acquaintance of each of our readers there must be someone sufficiently interested 
in the development of what we hope is a valuable means of scientific discussion 
to subscribe six dollars, and we urge each and all our friends to do what they 
can to help. If the number of new subscribers is as large as we hope, one- half of 
the enlarged Science would be printed and published in London to facilitate 
promptness of publication. 



Form of Subscriptioa. 

N, D. C HoDCKs, 874 Broadway, New York : 

Enclosed is check (money order, or whatever it may be) for six dollars, for 
which enter me as a subscriber to Science for one year and thirty-seven weeks, it 
being understood, however, that if the number of new subscribers received justi- 
fies the enlargement of the paper to twice its present size, the price being raised 
to six dollars per year, the term of my subscription shall be curtailed /r^ rata for 
the unexpired term. 



Name . . 
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plies the body a kind of 
nourishment it can get in no 
other way. 
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To the Readers of SCIENCE: 

During the past year it t>as been Tound possible tu enlist the interest ol 
scientific workers in the success of Seienee to such an extent that more than nine 
bondred have promised contributions during the coming twelve months. Not 
only are contributions of merit coming in ever increasing numbers from American 
scientific men and women, but we are now securing our first contributions, in any 
quaotiiy, from abroad. 

We know that this development in the usefulness of Science is appreciated, 
not only from the many kind letters received, which are always inspiring and 
which we wish onr friends would mark as at our disposal for publication, but 
from a marited increase in the number of new subscribers. 

Science owes its existence to the munificence of two gentlemen, whose names 
we do not feel at liberty to publish, who contributed very nearly$ioo,Ooo toward 
the support of the paper in its early years. There is no longer need of such 
liberal subsidizing, but we do need cash subscriptions from all who feel at all in- 
terested in a weekly journal of science in America. 

There is no question that scientists are cosmopolites and that a Journal is the 
more useful to them the more it is international in its character. As the result of 
onr efforts to develop the use of Science abroad, we have recently published 
articles from V. Ball, Dublin ; Edward T. Dixon, Cambridge, England ; A. H. 
Keane, London ; David MacRitchie, Edinburgh; Edward Selcr, Berlin ; Isaac 
Taylor, York ; G. D. Liveing, Cambridge, England ; the Marquis de Nardaillac, 
Paris ; Miss Agnes Crane, Brighton, England ; E. Trouessart, Paris ; J. Edmund 
Clark, York ; and have in hand for early publication a number of papers from 
prominent European scientific men. 

To develop this intemaiional feature of the paper an enlargement to twice 
its present size will be necessary, and an increase of the price to six dollars. 

If we can secure a sufficient increase in the number of subscribers we can 
promptly enlarge and improve Science still further, but cannot without, as in the 
past the work, as will be seen, has been largely a labor of love. Within the 
acquaintance of each of our readers there must be some one sufficiently interested 
in the development of what we hope is a valuable means of scientific discussion 
to subscribe six dollars, and we urge each and alt our friends to do what they 
can to help. If the number of new subscribers is as large as we hope, one half of 
the enlarged Science would be printed and published in London to facilitate 
promptness of publication. 



Form of Subscription. 

N. D. C. H.'DCBs, 874 Bkoadway, New York : 

Encloied is check (money order, or whatever it m<y be) for six dollars, for 
which enter me as a subscriber to Science for one year and thirty-seven weeks, it 
being understood, however, that if the number of new subscribers received justi- 
fies the enlargement of the paper to twice its present size, the price being raised 
to six dollars per year, the term of my subscription shall be curtailed pro rata for 
the unexpired term. 
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To the Readers of SCIENCE: 

During the past year it has been found possible to enlist the interest of 
scientific workers in the success of Science to such an extent that more than nine 
hundred have promised contributions during the coming twelve months. Not 
only are contributions of merit coming in ever increasing numbers from American 
scientific men and women, but we are now securing our first contributions, in any 
quantity, from abroad. 

We know that this development in the usefulness of Science is appreciated, 
not only from the many kind letters received, which are always inspiring and 
which we wish our friends would mark as at our disposal for publication, but 
from a marked increase in the number of new subscribers. 

Science owes its existence to the munificence of two gentlemen, whose names 
we do not feel at liberty to publish, who contributed very nearly $100,000 toward 
the support of the paper in its early years. There is no longer need of such 
liberal subsidizing, but we do need cash subscriptions from all who feel at all in- 
terested in a weekly journal of science in America. 

There is no question that scientists are cosmopolites and that a journal is the 
more useful to them the more it is international in its character. As the result of 
our efforts to develop the use of Science abroad, we have recently published 
articles from V. Ball, Dublin ; Edward T. Dixon, Cambridge, England ; A. H. 
Keane, London ; David MacRitchie, Edinburgh ; Edward Seler, Berlin ; Isaac 
Taylor, York ; G. D. Liveing, Cambridge, England ; the Marquis de Nardaillac, 
Paris ; Miss Agnes Crane, Brighton, England ; E. Trouessart, Paris ; J. Edmund 
Clark, York ; and have in hand for early publication a number of papers from 
prominent European scientific men. 

To develop this international feature of the paper an enlargement to twice 
its present size will be necessary, and an increase of the price to six dollars. 

If we can secure a sufficient increase in the number of subscribers we can 
promptly enlarge and improve Science still further, but cannot without, as in the 
past the work, as will be seen, has been largely a labor of love. Within the 
acquaintance of each of our readers there roust be some one sufficiently interested 
in the development of what we hope is a valuable means of scientific discussion 
to subscribe six dollars, and we urge each and all our friends to do what they 
can to help. If the number of new subscribers is as large as we hope, one-half of 
the enlarged Science would be printed and published in London to facQitate 
promptness of publication. 



Form of Subscription. 

N. D. C. Hodges, 874 Broadway, New York : 

Enclosed is check (money order, or whatever it may be) for six dollars, for 
which enter me as a subscriber to Science for one year and thirty-seven weeks, it 
being understood, however, that if the number of new subscribers received justi- 
fies the enlargement of the paper to twice its present size, the price being raised 
to six dollars per year, the term of my subscription shall be curtailed pro rata for 
the unexpired term. 



Name 



Address 
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To the Readers of SCIENCE: 

During'the' past year it has been found possible to enlist the interest of 
scientific workers in the success of Science to such an extent that more than nine 
hundred have promised contributions during the coming twelve months. Not 
only are contributions of merit coming in ever increasing numbers from American 
scientific men and women, but we are now securing our first contributions, in any 
quantity, from abroad. 

We know that this development in the usefulness of Science is appreciated, 
not only from the many kind letters received, which are alwa>s inspiring and 
which we wish our friends would mark as at our disposal for publication, but 
from a marked increase in the number of new subscribers. 

Science owes its existence to the munificence of two gentlemen, whose names 
we do not feel at liberty to publish, who contributed very nearly $100,000 toward 
the support of the paper in its early years. There is no longer need of such 
liberal subsidizing, but we do need cash subscriptions from all who feel at all in- 
terested in a weekly journal of science in America. 

There is no question that scientists are cosmopolites and that a journal is the 
more useful to them the more it is international in its character. As the result of 
our efforts to develop the use of Science abroad, we have recently published 
articles from V. Ball, Dublin ; Edward T. Dixon, Cambridge, England ; A. H. 
Keane, London ; David MacRitchie, Edinburgh ; Edward Seler, Berlin ; Isaac 
Taylor, York ; G. D. Liveing, Cambridge, England ; the Marquis de Nardaillac« 
Paris ; Miss Agnes Crane, Brighton, England ; E. Trouessart, Paris ; J. Edmund 
Clark, York ; and have in hand for early publication a number of papers from 
prominent European scientific men. 

To develop this international feature of the paper an enlargement to twice 
its present size will be necessary, and an increase of the price to six dollars. 

If we can secure a sufficient increase in the number of subscribers we can 
promptly enlarge and improve Science still further, but cannot without, as in the 
past the work, as will be seen, has been largely a labor of love. Within the 
acquaintance of each of our readers there must be some one sufficiently interested 
in the development of what we hope is a valuable means of scientific discussion 
to subscribe six dollars, and we urge each and all our friends to do what they 
can to help. If the number of new subscribers is as large as we hope, one- half of 
the enlarged Science would be printed and published in Liondon to facilitate 
promptness of publication. 



Form of Subscription. 

N. D. C. Hodges, 874 Broadway, New York : 

Enclosed is check (money order, or whatever it may be) for six dollars, for 
which enter me as a subscriber to Science for one year and thirty-seven weeks, it 
being understood, however, that if the number of new subscribers received justi- 
fies the enlargement of the paper to twice its present size, the price being raised 
to six dollars per year, the term of my subscription shall be curtailed pro rata for 
the unexpired term. 
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Address 
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To the Readers of SCIENCE: 

During the past year it hat been found possible. to enlist the interest of 
scientific workers in the success of Seietue to such an extent that more than nine 
hundred have promised contributions during the coming twelve months. Not 
only are contributions of merit coming in ever increasing numbers from American 
scientific men and women, but we are now securing our first contributions, in any 
quantity, from abroad. 

We know that this development in the usefulness of Science is appreciated, 
not only from the many kind letters received, which are always inspiring and 
which we wish our friends would mark as at our disposal for publication, but 
from a marked increase in the number of new subscribers. 

Science owes its existence to the munificence of two gentlemen, whose names 
we do not feel at liberty to publish, who contributed very nearly $100,000 toward 
the support of the paper in its early years. There is no longer need of such 
liberal subsidizing, but we do need cash subscriptions from all who feel at all in- 
terested in a weekly journal of science in America. 

There is no question that scientists are cosmopolites and that a journal is the 
more useful to them the more it is international in its character. As the result oi 
our efforts to develop the use of Science abroad, we have recently published 
articles from V. Ball, Dublin ; Edward T. Dixon, Cambridge, England ; A. H. 
Keane, London ; David MacRitchie, Edinburgh ; Edward Seter, Berlin ; Isaac 
Taylor, York ; G. D. Liveing, Cambridge, England ; the Marquis de NardailUc, 
Paris ; Miss Agnes Crane, Brighton, England ; E. Trouessart, Paris ; J. Edmund 
Clark, York ; and have in hand for early publication a number of papers from 
prominent European scientific men. 

To develop this international feature of the paper an enlargement to twice 
its present size will be necessary, and an increase of the price to six dollars. 

If we can secure a sufficient increase in the number of subscribers we can 
promptly enlarge and improve Science still further, but cannot without, as in the 
past the work, as will be seen, has been largely a labor of love. Within the 
acquaintance of each of our readers there must be some one sufficiently interested 
in the development of what we hope ts a valuable means of scientific discussion 
to subscribe six dollars, and we urge each and all our friends to do what they 
can to help. If the number of new subscribers is as large as we hope, one-half of 
the enlarged Science would be printed and published in London to facilitate 
promptness of publication. 



Form of Subscription. 
N. D. C. HoDGKS, 874 Broadway, New York : 

Enclosed is check (money order, or whatever it may be) for six dollars, for 
which enter me as a subscriber to Science for one year and thirty-seven weeks, it 
being understood, however, that if the number of new subscribers received justi- 
fies the enlargement of the paper to twice its present size, the price being raised 
to six dollars per year, the term of my subscription shall be curtailed pro rata for 
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To the Readers of SCIENCE: 

During the past year it has been found possible to enlist the interest of 
scientific workers in the success of Science to such an extent (hat more than nine 
hundred have promised contributions during the coming twelve months. Not 
only are contributions of merit cotning in ever increasing numbers from American 
scientific men and women, but we are now securing our first contributions, in any 
quantity, from abroad. 

We know that this development in the usefulness of Science is appreciated, 
not only from the many kind letters received, which are always inspiring and 
which we wish our friends would mark as at our disposal for publication, but 
from a marked increase in the number of new subscribers. 

Science owes its existence to the munificence of two gentlemen, whose names 
we do not feel at liberty lo publish, who contribuled very nearly §100,000 toward 
the support of the paper in its early years. There is no longer need of si 
libera! subsidizing, but we do need cash subscriptions from all who feel at all 
terestcd in a weekly journal of science in America. 

There is no question that scientists are cosmopolites and that a journal is the 
more useful to them the more it is international in its character. As the result of 
our efforts to develop the use of Science abroad, we have recently published 
articles from V. Ball, Dublin ; Edward T. Dixon, Cambridge, England ; A. H. 
Keane, London ; David MacRilchie, Edinburgh ;, Edward Seler, Berlin ; Isaac 
Taylor, York ; G. D. Liveing, Cambridge, England ; the Marquis de Nardaillac, 
Paris; Miss Agnes Crane, Brighton, England ; E. Trouessart, Paris ; J. Edmund 
Clark. York ; and have in hand tor early publication a number of papers from 
prominent European scientific men. 

To develop this international feature of the paper an enlargement to twice 
its present size will be necessary, and an increase of the price to six dollars. 

If we can secure a sufficient increase in the number of subscribers we can 
promptly enlarge and improve Science still further, but cannot without, as in the 
past the work, as will be seen, has been largely a labor of love. Within the 
acquaintance of each of our readers there must be someone sufficiently interested 
in the development of what we hope is a valuable means of scientific discussion 
to subscribe six dollars, and we urge each and all our friends to do what they 
can to help. If the number of new subscribers Is as large as we hope, onC'half of 
the enlarged Science would be printed and published in London to facilitate 
promptness of publication. 



Form of Subscription. 
N. D. C. Hodges, 874 Broadway, New York : 

Enclosed is check (money order, or whatever it may be) for six dollars, for 
which enter me as a subscriber to Science for one year and thirty-seven weeks, it 
being understood, however, that if the number of new subscribers received justi- 
fies the enlargement of the paper to twice its present size, the price being raised 
to six dollars per year, the term of my subscription shall be curtailed /re rata for 
the unexpired term. 
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Kntered at the Post-OflBce of New Tork« N.Y., as 
Seooad-CURM Mall Matter. 

RAGES AND PEOPLES. 

By DANIEL G. BRINTON, M.D. 

'The book is good, thoroughly good, and will long 
c«inain the best accessible elementary ethnography 
In our language.''— The Christian Union. 

**W9 strongly recommend Dr. Brlnton^s *Baoes 
4Hid Peoples* to both beginners and scholars. We 
not aware of any other recent work on the 
of which it treats in the English language.^' 
ie Quarterly. 

*^Ub book is an excellent one, and we can heartily 
noommend it as an introdnctorj manual of ethnol- 
r.**— 2%e Monist. 



**A useful and really interesting work, which de- 
Mrrea to be widely read and studied both in Europe 
RBd America.''— Brii^h^on (Eng.) Herald. 

"This volume is most stimulating. It is wncten 
with great clearness, so that anybody can under- 
irtandrsud while in some ways, perforce, superficial, 
smsDS Terr well the complete field of humanity.''— 
The Itew York Times. 

**Dr. Brlnton invests his scientific illustrations and 
Baeasurements with an indescribable charm of nar- 
ration, so that 'Races aud Peoples.' avowedly a rec- 
ord of discoTcred facts, is In reality a strouestim- 
ulant to the imagination."— Philadelphia Public 
Ledger, 

**The work is indispensable to the student who re- 
quires an intelligent guide to a course of ethno- 
Itraphic reading.' —P/iuad«/p/i<a Times. 

Price, postpaid, il,75, 

THE AHEIgAN rage. 

By DANIEL G. BRINTON, M.D. 

** The book is one of unusual interest and value."— 
Inter Ocean. 

** Dr. Dani«»l Q. Brinton writes as the acknowledged 
Authority of the subject."— /%t7ad«/pAto Press. 

** The work will be of genuine value to all who 
wish to know the substance of what has been found 
out about the indigenous Americans."— JVdhire. 

**A masterly discussion, and an example of the 
■uooesaful education of the powers of obserration.'* 
"Philadelphia Ledger. 

Price, postpaid, (9. 
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More than one thousand of the lead- 
ing scientific men and women of Amer- 
ica and Europe have agreed to contrib- 
ute to the paper during the coming year; and, 
as others are constantly joining in this move to 
make the paper more valuable than ever, it can- 
not be long before there will be over tWO thou- 
sand competent users of this weekly 
medium of scientific discussion. 

See last page of this number. 

Send 50 cents (in postage stamps, if most convenient) for two 
months' trial subscription. 

N. P. C. HODGES, 874 Broadway. New Yo rk. 
To the Readers of SCIENCE: 

There is at present much more material offering for publication in Science 
than can be used so long as the paper remains at its present size. It now rests 
with the scientific public whether the size of the paper shall be doubled and the 
price raised from $3.60 to $6. 

We have stated how much two public-spirited gentlemen have done in the 
past for Science, solely with the desire of having a scientific weekly in this country 
and without any expectation of pecuniary return. The scientific community in 
America is small, we know, — only about one-fourth that in Great Britain, — and it 
will require the assistance of at least eight hundred scientific men and women 
not now on our subscription lists to justify our making an enlarged Science, 
Possibly so many new subscribers cannot be obtained promptly from a class of 
persons who already have large calls upon them for the support of scientific insti- 
tutions. To make the matter easier, therefore, we do not ask immediate payment. 

Kindly pive this proposal prompt attention, as there is such an accumulation 
of MSS. that more than half of them must be returned to the writers before the 
close of the month if the paper is not to be enlarged. 



Form of Subscription. 

N. D. C. Hodges, 874 Broadway, New York : 

You may enter me as a subscriber to Science from January 1, 1893, and I 

promise to remit six dollars before , this being contingent on 

the size being increased as proposed above. 

Name 

Address ••••«•••••%«««««•«««. ««<^«««««««<«.«^«><^^ 
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Mam Itethod of Protecting Property 
from Lightning. 

Tbe Ligbtning Dispeller. 

Price, $20 to $30.— Acconting to size. 



The Patent Li([htning Dispeller ii ■ condnc- 
tor •peciklly designsd to diiiipate the euergji 
of k liKhtning discharge, — to prevent 
doing harm, — placing •ometbing in its path 
upon which it! capacity for causing damage 
ma J be expended. 

No recorded case of lightnin); atroke ha« 
jet beea cited against the principle of the 
Dispeller. So far fu known, the diMipati 
of a coodnctor has inTariably protected under 
tbe conditions empJoyed. 

Correspondence solicited. 

AGENTS WANTED. 

Tbe ifflerican Lljlitnlnj Protectloii Compaii], 

United Bank Building, Sioux City, lovn. 
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B; ALFHEUS mm PACKARD, I.D., PI1.D. 

aportuDBD uid ornltbologlsU will be luteniiitiKl la 
the llrt or Lkbrndor birds b^ Ur. L. W. Turner, 
which hu baen klodlf rerlaad ftod brouKht dove to 
date br Dr. 3. A. Allen. Dr. S. B. Scudder hu oon- 
tilbated the list ol butterfllee. ind Prot. John 
lUooUD, aC Ottaws, Canada, has prepared the liat of 
Labrador plants. 

Hnoh pains baa been taken to render the blbllog- 
implete, and the author Is Isdeblad to Dr. 
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To the Readers of SCIENCE: 



There is at present much more material offering for publication in Science 
than can be used so long as the paper remains at its present size. It now rests 
with the scientific public whether the size of the paper shall be doubled and the 
price raised from |3.60 to $6. 

The scientific community in America is small, we know,— only about one- 
fourth that in Great Britain,— and it will require the assistance of at least eight 
hundred scientific men and women not now on our subscription lists to justify 
our making an enlarged Science. Possibly so maoy new subscribers cannot be 
obtained promptly from a class of persons who already have large calls upon 
them for the support of scientific institutions. But we hope each and all our 
readers will do all that is possible. 



Rates of Subscription. 

1 Subscriber, $6 (1 year, 37 weeks), (1 year if Science is enlarged as proposed)* 

2 Subscribers, $11 * 
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Form of Subscription. 

N. D. C. Hodges, 874 Broadway, New York : 

Tou may enter us as subscribers to Science from January 1, 1893, and we 
remit herewith dollars. 
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Mem Method of Protecting Property 
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the conditions employed. 
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THE CIVIL AND NATURAL HISTOBY 
OF THE LABBADOR PENINSULA. 
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Sportsmeo aod ornltholociMa wll lOe InCerwited In 
the list ot LabndOT birdi by Ur. L. W. Turner, 
whlcb bna been klndlr re»l«ed »nil broDNbt down to 
date br Dr. J. A. AJlen. Dr, S. H. Bcadder hu OOD- 
trlbnted tbe list of butterflies, and Prof. Jobn 
Haooan. a( Ottkwk, Canwlft, bu prepftred the Hat of 
L»br«lor plenie, 

■ash p>iuB bM been tokeo to render the bibllOR- 
raptay oamplete. uid the eutbor Is Indebted to Dr. 
rraoi Bou and othen foe several title* and Impor- 
tant lugReBtloaB: and It is hoped that this feature of 
tbe book wilt recommnDd It to collectote of Amtri- 

IX Is hoped that the volnnie will seive as a lulde 
to the Labrador coast lor the use oF travellera, 
joehtamen, gportatnen, aniste. and aaturallete, as 
wall sa tboee Interested Id geogmphlcal and hlstorl- 
oal itudLea. 
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Nem Method of Protecting Properly 
from LigMmng. 

Tbe Ligbtning Dispeller. 



Price, $20 to $30.— According to siM. 

The Patent Lightning Diapeller i« « conduc- 
tor Bpecially deiigned to di«»ipat« the energ; 
of a li([htning discharge, — to prevent its 
doing' harm, — placing something in its path 
upon which its capacity for causing damage 
maj be expended. 

No recorded case of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipatii 
of * conductor has invariably protected under 
tbe conditions employed. 
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A BIBUOGEAPHY OF W0BK3, ARTI- 
CLES, AND CHARTS RELATING TO 
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Haoonn, ot OtIftWK. Cansd*. ba> prepared the list ot 
Labrador pluits. 

Kaob pains baa been taken to render the blbllog- 
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tant augitestloDi; and It la hoped tbat this teature of 
the book will reoommaad It to colleotcn ot Ameri- 
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There is st present much more material offerJDi; for publication ia Science 
than can be used so loDg as tbe paper remaios at its present size. It now rests 
with the scientiflo public whether the sice of ihe paper shall be doubled and the 
price raised from |3.60 to (16. 

Tbe McientiBo comiDUoity in America is small, we know, — only about one- 
fourth that in Great Britain,— and it will require the assistance of at least eight 
hundred scientifio men and women not now on our aubacrtption liate to justify 
our making an enlarged Science. Possibly so many new subscribers cannot be 
obtained promptly from a class of persons who already have large calls upon 
them for the support of acientific iiistitmioDs. But we hope each and all our 
readers will do all that is possible. 

Rates of Subscription. 
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Km Method of Protecting Property 
from Lightning. 

Tbe Ligbtning Dispeller. 

price. $20 to $30.— According to size. 



Tbe Patent Lightning Diipeller is a conduc- 
tor Bpecially designed to diisipate the energy 
of a lightning discharge, — to prevent its 
doing baru,— placing sometbing in its path 
upon which iti capacity for earning damage 
ma; Iw expended. 

No recorded case of lightning stroke hai 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under 
the conditions employed. 
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CLES, AND CHAETS EELATING TO 
THE CIVIL AND NATUEAL HISTOEY 
OF THE LABBADOR PENINSULA. 

By imm SPfilliGPACKifiD, II.D.,Pb.D. 

Bportsmen and oTDitbologlstB wil ibe Interested In 
the lilt or Lkbndot birds toj Mr. L. V. Turaer. 
vUch has been kindly re*lsed and brouKht down to 
date bf Dr, J. A. Allen. Dr. S H. Beudder hu oon- 
tribnted the Itat ot buttBrflies, »nd Prof. John 
Haooun, or OtlKva. Canada, bas prepared the list of 
lAbrador plsnls. 

Huotap^s has h^en taken to render the blbllog- 
raphy oomplete, and tbe author Is Indebted to Dr. 
Frans Boas and others tor ssTenl titles and Impor- 

the book will reoommend It to cotlectora uC Araeri- 

It Is hoped that the Toluoie will bbitb as a ituide 
to ths Labrador ooast Tor the use of traiallerB, 
jaehtsmeD, aportsmen, sitlsts, and natursJlBta, as 
wall as those Interested In geographleal and hlstarl- 
cal stndlcs. 
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Easily Taken Up 

Cod Liver Oil as 't 
appears in Scott's 
Emulsion is easily 
taken up by the 
system. In no 
other form can so 
much fat- food be 
assimilated with- 
out injury to the 
organs of digestion. 

Scott's Emulsion 

of Cod Liver Oil with Hypophc 
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infallible cure for Colds. Cougl 
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builder of flesh. 

Pr.p»rw)by8co['jlBnwTH.W.Y. All JrBWto 




The 

Simplex Printei 

A new invention for dnplioa 
copies of writings or drawings. 




From an original, on ordinary paper 
any pen, 100 copies can be made. SO ci 
of typenriter ntanuBcripts prodnced ii 
iniiiuteB. Send for circulars and saai 
AGENTS WANTED. 

LAWTON & CO., 

30 VeB«r Mt., N«n T«i 



ESTERBROOK'S 
STEEL PEN 

Of SUPERIOR AND SIANDARD QUALI 
Leading Nos.: 04B, U, 130, 135. 239, 

F«r Sate by al[ Slatiimftrt. 

THE EtTEIHOQK •TEIL PEI M. 

Worki: Odsdn. H.J. IM John .■(■.. NewTs 




'^g^ Three nn 
OAUELAHD. 1X1 BroadwaT, Nsw York. K. 



HlneralH, 
Rvcki, 

FmiIIs, 

(;«wu •t FttuiiB, 

■•IfarMnps. 



Ward'sNaturalScience Establishment 

Mineralogy, Geology, Paleontology, Zoology, Osteology, Anatomy, 

Send for Circular. ROCHESTER, N. Y. 



Staffied AQlaa 
and SI 

Honntetk 

Skelet 

Anuomlftal 



4^ 



SCIENCE 



TSMTH TXAB. 

Vol. XX. No. 517. 



DECEMBER 30, 1892. 



SiifOLE Copies, Txir Csirrs. 
$8.50 Per Tsab, in Advanos. 



Contents. 



f AMBAUSK AMORa THE AMn<)UITXK8 OF YUCATAN 

AWD GnmuL Amksica. M. H. SoviUe — 866 
kaciBirr jAPAiimaB Clocks. Frank i>. Skeel . . 806 

loMx Biological Notbs oh Ambltbtoma Ti- 

amanm I. Henry Leslie (y»hom 806 

Kbtlbz AonoN ih Tuvtlbs. M, J. Elrod 868 



k liABOmATOBT OF PLAITT DiSSASBS. C. W. 

Woodvforth 868 

iiff Imfoktamt CoLLBcnow or Mollusca. Henry 

A.Pil§inry 86» 

Vo»-1Bvolidkaic Gbomstbt. O. A. Miller 870 

iLVAKAPAB CouimT. John Gifford Sn 

UBTTnM TO TBI BDITOB. 

Kerrous DiMMes and ClyilisatloD. A. If 

RockweU 878 

ObaenraUoiw on the Cretaceous at Oay 

Head. P. B. Uhier 878 

The Beticnlated Stnictare of Protoplasm. 

Alfred a Stokes 874 

Auroral Displays. James Hyatt 874 

AUsfed Bztmctton of Mulatto. Jas. Lewit 

H<noe 876 

Book Bbtixws. 

Lessons in BismentazT Meohanlos 876 

Blsaientarj Manual or Applied Mechanios. . 876 

Oeodesy 875 

iBtroduotion to Geodetic SunreTitiK 875 

CoAls and Cokes in West Virginia 876 

A Mamial of Physios 876 

The Woodvorkers' Manual 877 

Amobo thb Pvbubbbbs 877 



Kni«ffed at the POsr •Office of New York* N.Y., as 
Heooml-aasB Mall Matter. 



THE 





M U 



COMPANY. 

16 HILK ST., BOSTON, lASS. 



This Company owns the Letters 
IfMent granted to Alexander Gra- 
kam Bell, March 7th, 1876, No. 
174,465, and January SO, 1877, 
No. U6,787. 

The Transmission of Hpeeeh by 
all known forms of ISLECTKIC 
SPBAKIKG TELEPUONEH in- 
fctagas the right secured to this 
PJHttipany Uy the above patents, and 
Mtoidoneach Individual Uhcrof tel- 
Mboncci, not fVimished by it or its 
BcenMes, responsible for such uu- 
lawAii use* and all the conse- 
qiumees thereof and liable to suit 
Clierefbr. 

P0B SALE. 

▲odubon*! '* Birds of America/* 7 vols. ; 

Inqpedfl of America/' 8 
^s " Indian Tribes of Amer- 



•I 



O. A.r'aQllflDN, Lmt»y»Ue, L*. 



To the Re 




of SCIENCE: 



There is at present much more malM^^^^^fcg for publication in Science 
than can be used so lon^ as the paper remain^R its present size. It now rests 
with the scientific public whether the size of the paper shall be doubled and the 
price raised from $3.50 to $6. 

The scientific community in America is small, we know, — only about one- 
fourth that in Great Britain, — and it will require the assistance of at least eight 
hundred scientific men and women not now on our subscription lists to justify 
our making an enlarged Science, Possibly so many new subscribers cannot be 
obtained promptly from a class of persons who already have large calls upon 
them for the support of scientific institutions. But we hope each and all our 
readers will do all that is possible. 
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Jfra Hsfhod of Protecting Properly 
from Lightning. 

Tlie Ligbtning Dispeller. 

Prkx, $20 to $30.— Accurding to size. 



The Patent Li|fhtniDgDis)>enrr if » conduc- 
tor speciallf desiened to disHipate the ener^ 
of a liKhtniUK' dischar^. — to prevent 
doit^ harm, — placing somotbiuK in its path 
upon which iti capacity for causing damage 
may be expended. 

No rei^orded case of lightning xtruke has 
yet been nited againet the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has inrsriably prolectad under 
the conditions employed. 

Correspondence solicited. 

AGENTS WANTED. 

Ibslmericitn LlgtitniDS Protoction Companj, 

United Bank Building, Sioux City. Iowa, 

THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 
WITH NOTES ON ITS EARLY DISCOV- 
ERT. ON THE ESKIMO. ON ITS PHT. 
SIGAL GEOaRAPHY, GEOLOOT AND 
NATURAL HISTORY, TOGETHER WITH 
A BIBLIOGRAPHY OF WORKS, ARTI- 

•CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 

•OF THE LABRADOR PENINSULA. 

By ALPHEDS SPfllHG PACKAIID, H.D., FtiD. 

SportsmsD uid orsltbulDaMa «11 oe IntenHted In 
tbB UK ot Labrador birds hy Mi. L. W. Turner, 
vbich bas been kladl; r«T[>«l and bruiiuht down to 
date hf Dr. J. A. Allsn Dr. S H. Scudder bM oOD- 
inbutid the lilt ot butcarflleL nud Trot. John 
ciiuD. ot Ottawa, Canada, baa prepared the ll*t of 



l.al 



uken to lender tbe bibllog- 
■atbor Is iDdebted to Dr. 
XHveral titles aod Impor- 
Is boped tbat thisteatureot 



yathtMnii'ii, eportamen. artiste, and natu 
veil ait tbiMe Interested in geagraphlcal ai 
cat studies. 

513 pp., 8», *3..W. 
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A MINIATURE 8TERM-EN6INE. 




'blinder, whidb la aupulled wltb a aompletn sMdlQit 
-Ive. Is 5.G mmp. In lensib sod bass bore ot 3 miae. 

imfller. Tbe dlame'tei nt the flF-wbeel InW nime. 
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l.H mme. m leortb apd I 7 mmp. Id breadtb. Tbe 
ichlne la fnmlabed vltb aar^.C}- "lie. wtate.aook 
it funnel. Tbe model [a to be driTou vitb a spirit 

.bin rubber tube, tbe pne end ot vblcb Is to be 

d Is supplied wltb a moutb f r blowl 
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3 consumption are ailments we 
ften deem trivial — a cold and 
cough. Consumption thusac' 

quired is rightly termed " Con 

sumption from neglect." 

Scott's Emulsion 

not only stopsa cold but it is re- 
markably successful where the 
cough lias become deep seate<l. 

Sco/i's Emulsion is (he 
richest of fat-foods yet 
the easiest fat-food to 
take. It arrests waste 
and builds up healthy 
''\flcsh. 
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rapidly receding."— ittwron TVanm-fpf. 
" The picture of our deaolate Nortb-weatem 

lllied aapeot today, and tbe pleasant leatn 
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book to preaenl attention."— TAe Dial. 




From an original, , . . 

. any pen, 100 copies can be made. SO copiM 
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Mm Method of Protecting^ Property 
from Lightning. 

Tbe Ligbtniog Dispeller. 



Price, $20 to $30.— According to size. 

The PAtaDt Lightning- DiBpeller ii a cooduo- 
tor •peciall; doiigned to disaipAte the energ7 
of a liftbtnii^ discharge, — to prerent i1 
doing harm, — placing aometbing in its path 
npon which its capacity for caveing daniage 
may b« expended. 

No recorded case of lightning stroke 
yet been cited against the principle of tbe 
DIapeller. So far u known, the diuipati< 
of a conductor has invariably protected onder 
the conditions employed. 

Correspondence solicited. 

AGENTS WANTED. 

The Imerlcui Ll^tnliig ProtecUon Companj, 

United Bank Building, Sioux City, Iowa. 



THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 
WITH NOTES ON ITS EARLY DIBCOV- 
EBY, ON THE ESKIMO, ON ITS PHY. 
SIOAL GEOOBAPHY, GEOLOGY AMD 
NATUBAL HISTORY, TOGETHER WITH 
A BIBLIOGRAPHT OF WORKS, ARTI- 
CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
OP THE LABRADOR PENINSULA. 

By iLPHEDS SPRING PiCliRD, X.D., PliD, 

aportuDSa HDd DTnltboloilRB vll lOe Intereatsd In 
the llrt ol Labndor blids by Hr. L, W. Tarnar. 
which ha* been kindly reTUad and bconibt dovn ' 
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A MINIATURE STEAM-ENGINE. 




Itboagh so amall as to flteaall]' within 
lompoaad of an ordlnaiT walnut ahelL, tbe 

- -oaohliie is a practical wdtKIbk model, oomot- 

Ir and completely Bulahed In all Ita parts. Tbe 
cylinder, whlob ia sapDllsd with a complete sliding 
Talrs, liG.Bmme.ln length and baa a bore ofSnune. 
Tbe boiler is 10 mma. In l.ngtb sod S.B mme In 
diameter. Tbe diameter of the fly-wheel la 10 mme. 
and that of the steam cbanoels O.V mme. The allds 
la 1.8 mme. In leoKtb and I.Tmme. In breadth. The 
maoblneis tnrniahed with satsty-Talre, waate-eook 
and funnel. Tbe model is to he drlren with a spirit 
lamp, bat it oan also he put Id motion br meaua of 
a thin rnbtier tobe, tbe one end ot which Is to he 
screwed In the tunnel on the kettle, while tbe other 
end Is supplied with a mouth t r blowing air Into 
*■'■- ■"•"- The model onlj serre* to show In what 
woiking ateam^mglaes can he 
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postpaid on receipt of 75 cents. 
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Emulsion 
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sion speaking of its gratify- 
ing results in their practice. 
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of cod-liver oil with Hypo- 
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the question. It is almost 
as palatable as milk — easier 
to digest than milk. 
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Mm Method of Protecting Property 
from Lightning. 

Tbe Ligbtning Dispeller. 



Price, $20 to S30.— According to size. 

Tbe Patent LiKbtniiiKDiipeller is aconduc- 
tor apeciatly designed to disaipate the energ; 
of & lifchtniDK diBcharge, — to prevent 
doing harm,— placing something in its path 
npon which iti capacity for causing damage 
may be expended. 

No recorded cose of lightning stroke 
yet been cited against the principle of tbe 
Diapeller. So far as known, tbe dissipatii 
of a condnctor ha« invariably protected under 
the conditioiie employed. 

Oorrespondence solicited. 

AGENTB WANTED. 

Tbe imtrlcan Lightning ProtsctloD Compiuii, 

United Bank Building, Sioux City, Iowa. 



THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 
WITH NOTES ON ITS EABLT DISCOV- 
EBY, ON THE ESKIMO, ON ITS PHY- 
SICAL GEOGRAPHY, GEOLOGY AND 
NATIJBAI. HISTORY, TOQETHEBWITH 
A BIBUOGRAPHT OF WORKS, ARTI- 
CLES, AND CHARTS RELATING TO 
THE CrVIL AND NATURAL HISTORY 
OF THE LABRADOR PENINSULA. 

By ALPHGDS SPRIKG PACKiBD, M.D., Ph.D. 

Sportsmen aod orsltbologlsti wU f Ce intflmted la 
the list ol Labrador btrds bf Mr. L. V. Tamer, 
whiob bw been kindly reTUed and bronght down to 
date b]i Dr. J. A. Allen. Dr. S. H. Soudder h« hod- 
trlbuted tbe Hit ol butterfltea. and Prot. John 
Haoonn, of Ottawa, Canada, baa prepared tbe Hat at 
LabradDr planta. 

Uuoh pains hu been taken to render tbe blbllog. 
rapta; ooDpIete. and tbe aotbor la Indebted to Dr. 
Franc Boas and otbers tor aeTeial tttlea and impor- 
tant auKKeatlona : and It ia boped that this leatore of 
the book will leoommead it to aoUeotorB oI Amtri- 



It la boped Jbat the Tolu me will serve as a KUlde 
to the Labrador eoaat for tbe use ot tcaTellera, 
yachtsmen, BportBiuen. artlata. and natarallats. aa 
Hell as tboaa interested In geoRraphlcst and blstorl- 



I. D. C. HODOES, 814 Bmdiay, Kti Tort. 



I MINIATURE STEtM-ENGINE. 




irrespoDdent, Mr. Mai 
nusu/. we are enabled to 

- .m lUnatratlon of a mlDlatare 

. e, recently eonatruoted in his eatabllah- 
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. jn5th and I. T mme. In breadth. Thi 

iblne Is tnnilahed with satety-Talie. waate-ooak 
l^inae]. The model is to be drlTen with a spirit 
p. bntitean also ba patin motion by meaoaof 
tn robber tabe. the one end of whieli la to be 
iwed Id tbe runnel on the kettle, while tbe other 
. IB sapplied with a month I r blDwing air Into 
tbe kettle. Tbe model only serres to show In what 
— lall dlmenaiona working ■team.enginea oan be 
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, reminder to 
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Tbe picture of our dasotata North-western terrl- 

y twenty-are years ago. In oonttaat with its 

olTUIied aspect to-day, and tbe pleasant features of 

tbe writer's style, oonititute tbe claims ot his little 

book to pcaaent attention."— 7%« Dial. 
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W A Powerful 
Flesh Maker. 

A process that kills the 
taste of cod-liver oil has 
done good service — but 
the process that both kills 
the taste and eflfects par- 
tial digestion has done 
much more. 

Scott's Emulsion 

stands alone in the field 
of fat-foods. It is easy of 
assimilation because part- 
ly digested before taken. 
Scott's Emulsion checks Con- 
sumption and all other 
wasting diseases. 
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The TransmlHslon of Speech by 
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SPBAKINO TELEPUUNES lu- 
fMnires the right secured to this 
Company by the ahove patent*, and 
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«phoneH, not nirolsbed by it or its 
licensees, responsible for such nn- 
lawnil use, and all the conse- 
qnences thereof and liable to suit 
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To the Readers of SCIENCE: 



There is at present much more material offering for publicatiun in Science 
than caa be lued bo long as the paper remaios at its present size. It now rests 
with the icientiBc public whether the sice of ihe paper sball be doubled and the 
price raised from t3.&0 to $6. 

Tbe ncieatiSc community in America is small, we know, — only about one- 
fourth that in Great Britain,— and it will require the assistance of at least ei^ht 
hundred scientific men and women not now on our aubacription lista to justify 
our making an enlarged Science. Possibly so many new Hubscribere cannot be 
obtained promptly from a class of persons who already have large calls upon 
them for the support of scientiftc institutions. But we hope each and all our 
readers will do all that is possible. 

Rates of Subscription. 

1 Subscriber, $0 (1 year, 37 weeks), (1 year If Science is enlarged as proposed). 
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Men Method of Protecting Property 
from Lightning. 

Tbe Ligbtning Dispeller. 

Price, $20 to $30.— According to size. 



The Patent Lightning Dispelter JB a condac' 
tor specially designed to dissipate the energy 
ol a lightniog discharge, — to prevent its 
doing barm, — placing something in its path 
upon which its capacity for causing damage 
may be expended. 

No recorded case of lightnin); stroke has 
yet been cited against the principle oF tbe 
Dispeller. So far as known, tbe dissipation 
of a conductor has invariably protected under 
the conditions employed. 
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tbe list ot Labrador birds by Mr. L. n. Turner, 
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date bj Dr. J. A. Allan. Dr. B H, Scndder has oon- 
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Labrador plants. 

Much paiDS has bean taken to render tbe bibllog- 
raphf Domplete. and tbe auttaor Is Indebted to Dr. 
Franz Boss and otbers toe seieral titles and Impor- 
tant sugfreBtlons; and It Is hoped tbat this feature of 
tbe book will reoommend It to ooUeotors ot AmeH- 

It U hoped that tbe volume will seive as a enlde 
to the Labrador coast tor the use ot travellera. 
jachtemen, sportemeD, artists, and DatarsllBts. as 
well as those Interested In geoKraphloal and blstorl- 
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JfffB Method of Protecting Property 
from Lightning. 

Tbe Ligbtning Dispeller. 



Price, $20 to $30.— According to size. 

The Patent LiKhtning Disiieller if K conduc- 
tor specially deaigned to dissipate the ener^ 
of a lifcbtnin^ discharge, — to prevent itt 
doin^ harm, — placing gnmethiug in its path 
upon which its capacity for caasii:; damage 
may be expended. 

No recorded coiie of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as knotrn, the dissipation 
of a conductor has invariably protected under 
the conditions employed. 
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■CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
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By ALPHEDS SPfilNG PACKARD, I.D., PIlD. 
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